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§ 1. Axciomm crepeomerpii

‘OcHoBHIMH (irypamu y POCTOPI € TOUKa, TIPSMa, TUIONIHHA.
1.1. Haseziemo axciomu cmepeomempit.
1. Alxa 6 ne Gyna nrowuna, iCHYIOML MONKU Y NPOCMOPI, WO Hanexcamp itk naouuni,

1 mouKu, wo ne nanexcams ii.

2. xuyo ei pisni MIOUUNL MAIONTb CRTGHY MOUKY, MO 60K MAIOMb | CHITBIY NPAMY,

10 npoxodumy uepes 1o mouky.

3. Axwo Oei pisni npami Maiomy CRiNbHY MOYKY, MO 4epe3 Hux MOJXCHA nposecmu

NROWURY | OO MO0 He MiNbKU OOHY.

NCANIIT =,

Pue. 17.1

4. [lna 6y0b-aKO0T nAOWUHY BUKOHVIOMBCA GKCIO-
Mu nranivempit.

Ha puc. 17.1 nokasaso /ipa 3araTHONPHIHATHX
so6paxeris miompmy.  TI03HAYAIOTECH  MIOIHHU
MMM TperpkiMu Gyksami: o, B, v, ... Skmo
TPAMA @ JIEKHTD Y TIONMHI o, THIIYTh a C ¢, SIKImo
TUIONMEM O i B IepeTHHAIOTECS TO TpAMIK I, To
mayTh o (1B = 1.

1.2. Tlepmi Hacmifkn akciow cTepeomerpii hop-
MYTIOIOTHCS TAKHMH TEOPEMAMH.

Teopena 1. Uepes npamy i mouxy nosa neio mo-
HcHa nposecmu niouguny § 9o Mo20 A MinbKil OOHY.

* Hexait B ¢ a (puc. 17.2). Ha npamiit a BuGepemo joBinbHy Touxy A. ITposesemo
upsaMy b uepes Touku A i B; a# b, 60 B ¢ a. 3a axciomoio 3 yepes npami a i b MoxHa

TPOBECTH TUIONMHY ¢t 3pO3yMino,

mo aca iBea

JloBeieMo Bijl CYTIPOTHBHOTO, IO TaKa IVIOIIMHA €JJHA. 2

Hexait icrye ruronmsa B Taka, mo a

cp.BePipra NA

Ilonpmu o i B MaloTh CristbHY npaMy a. OCKiTsKA L
IUIONMHH Pi3Hi, Bei IXHI CMUMBHI TOUKH 3a akciomoo 2 A
JIeHKETH Ha TIPAMIH a. My npuifiun 2o cynepevHoeTi, 60

TOuKa B, CTIUTBHA JUIS TUTONIMH o i B, HEe HaIeXKHThH Nps- é

Milta. *
Teopema 2. Axwo dei mouku

. Pre. 172
npaMol Hanexcants

NAOWUNRI, MO BER NPAMA NeNCUMb Y Yill NAOWUHI.

* Hexait Toukt A i B nipamoi a

nexars y roronmHi o (puc. 17.1). BisbMeMo Touky

C ¢ a. 3a Teopemoio 1 yepes npamy a i Touky C Moxkua mposectd wioumuy B. Sxmo
B=a, 10 aco i Teopemy moBefiero. SIkiio B # o, T0 3a akcioMOIO 2 TUIONmMHH P i o

MAIOTh CITUTLHY mpsMy b. Tlpsmi a i
Omie,aca. *

b 36iraiotses, 60 MAOTL ABi CribHl Touki: A 1 B.




[image: image5.jpg]Teopena 3. [Tnoupuna i npava nosa Heio aGo He MalMb CHiTBHIE MOTOK, ABO Marmb
E€OUHY CNENBHY MOUKY.

Teopema 4. Yepes mpu mouxu, aKi ne neviants wa OOwifk npAMiil, MOJCHA nposecnu
nrowuny i 9o Mmoo e minsku oOKy.

§ 2. HapaneasnicTs y mpocTopi

2.1. [ei npami y npocmopi HA3HBAIOTLCS napaneibium, SKIO BOHH NEKATh B OFHiIH
TUIOIIMHI i HE MaIOTh CIIUIBHHX TOYOK. SIKILO NpsMi @ i b MapanelsHi, To, 5K i B MWIaHiMer-
pii, mHmIyTH @ || b. Y mpocTopi MpsMi MOKyTh GyTH PO3MIIIEHi TAK, IO BOHM He MepeTH-
HAOTHCS | He naparenbhi. Taxi MPAMi HABHBAIOTHCS MUMOBIHCHUMU.

Teopema 1. Yepes mouxy no3a danoio npavoio MOJICHa 1posecTi npRMY, Napanensiy
danitl, i 00 MO20 He MinbKU 0ONHY.

)

Puc. 173 Puc. 174

* Hexait 4 ¢ a (puc. 17.3). Tlpsama a 1 TouKa A BHIHAYAIOTH €IMHY IUIOMMHY O B wif
TUIONTHI TPOBEIEMO Hepes Touky A npsMy b, mapanensHy npamil a. Skuo icHye 1ue ogna
TIpAMA ¢, MapaJeNbHA @, MO TIPOXOMHTH Yepes TOUKY A, TO ¢ i @ BU3HAYAIOTH /IesKy VIO~
HY 38 O3HAYEHHSM MapaneTbHuX npavux. LIg rionmsa MiCTHTS TpAMY a 1 ToUKy A, 10610
36iracTees 3 IIONMHOK o OTHKe, B TUONMHI o Hepes TOuKy A NpoXosTs ABi NpaMi,
MapanenbHi MPAMiH a, 1O CyrepeynTsh akcioMi MapaeNbHIX Y IIaHiMeTpii. *

3aypakens. 3riTHo 3 O3MaEHHIM ABi MAPAeBH] NPAMI JEAATS B OAHiA nAoMHHi. Jlerko ro-
MITHTH, 10 Y16Pe3 /1Bi I1APAIGITLHi TIPAM MOKHA IPOBECTH TU/ILKK Oy TIONIHEY.

Teopema 2 (03naxa sumobivenux npamux). Axujo o0na 3 080X Npamux nevcums y
MO, G IHILG NEpeMUNGE 110 NIOWUNY 6 MOUYi NO3A NEPULOIO TIPAMOI0, MO i MPAMI
MuMOBIHCHI.

*Hexaitaca,bNa=4,4 ¢ a (puc. 17.4). Ilpumycrumo, mo npsMi a i b He Mo~
Giiai. Topi icHye mioma B, siKid Hanexars mpsyi @ i b. Y 1l moronwmi B nexars npaMa a
i Touxa 4. OcKiTbKH npsiMa @ i TouKa A TI03a HelO BHIHAYAKTH €JHY IUIOLWMHY, TO B = o.
Ane b c Bib & a, omke, pismicts B = o HemoxTHBa. *

Teopema 3 (mpansumugnicms napanensnux). [lsi npami, naparensui mpemit, napa-
nenwi Mie coboro. Inaxue, sxuoa || cib || e, moa b,

Jexa. Sxuyo 0dna 3 deox napanenshice npasux nepemunae nowuny, mo i Opyea ne-
PemuHaE 1o nAouuRy.




[image: image6.jpg]* Hexatt al|b i aNoa=A (puc. 17.5). Tiapanemui npami a i b susHaaiors fesxy
rutongary . THONUHR o i P MaIOTs CHTBHY TOMKY A, OTe, MAIOT i CIILTSHY TIpAMY ¢, MO
TIPOXOIUTH Yepes Touky A 3a axciomoio 2. Yepes Touky A MOXKHA IPOBECTH TLTBKH OTHY
npaMy a, napanenshy b. Omke, el b. TIpami b i ¢ He napaneibHi i JekaTh Y IIONMHI
B, oTxe, mepeTHHAIOTCS B esKii Touni B. [lpsima b Mae 3 IIONMHOI o CHUTBHY
TouKy B i He JIeXHTH Y MIonMHi o (iHakme 3a Teopemoro 2 npsmi a i b Gy 6 MuMO-
Gismi). OTe, npaMa b nepetuHae TuionmHy . Jlemy foBeeHo.

Hexaita || ¢ib || ¢ (puc. 17.6)

A a 5 e
a
P ‘
8
A
o,
Pue. 17.5 Puc. 17.6 Puc. 17.7

TlomiTimo, 1m0 npsmi a i b 3a Teopemoro 1 He MOKyTH NepeTiHaTHCs. JloBesiemMo, mo
BOHM Jexarh B ol roronmmi. Hexait A € a. TIposejemo mionmuy y gepes mpsmy b i
TouKy A i fioBenieMo, mo a < y. SIKIo a nepeTHHaE MUIONMHY Y, TO 3a JIEMOIO ¢ NePeTHHAE
TUTonmHy ¥ i b neperuuae y. Mu i cynepedsocti, 60 b <. *

3apaui

1. Jlawo MumoBikRi npami a, b i Touxy T. Tposectn uepes Touky T mpsMy, mo neperanac
npaMi a i b. .

* Slxmo Touka T AEKHTH Ha oill 3 NPAMMX 4, b, 3a%ata npocta i mac Gesiw poss’mikis. Hanprk-
g, Hexadi 7' € a. BuGepemo Ha npaMiii b 0BUkHY oMKy P i npoBe/ieMo myKany npsmy TP.

Po3rIiHeMo BHNANOK, KO TouKa T He ASKHTH Ha KOZ-
nilt 3 npswx a, b (pue. 17.7). Tiposeaemo wiomuany 1 uepes
npamy b i Touky T. Hesnit P=ya (wmo yMa=@,
poan’smixin Hemac). Hposoanmo npamy PT. Slkuo PTM b=L,
o npsa PT myxasa. Stxawo PT () b = @, poss’smis nemae. *

2. B mnasiverpil cpane/umipa Taka Teopema: /ni npavi,
epIEHMKYIAHI 10 TPeTHoi, mapanensii, Ui cnpaneaBa
114 TEOpEMa B CTEPEOMETPii?

* Posrnanieno oKy THAH napaneneniniet ABCDD; CyByd;
(pre. 17.8), A4y LAD i CD LAD, ane npami A4, i CD ne
niapasieni (e MmOk npavi). Bixmonia: mi. *

3. Tlpami a i b MumoGiokni. lposectit mpsvy, sika mepers-
nae b i napatensua npamiii a. Pac. 17.8
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* Ha npaik b pisbmeno Aosiiby Toxy A (puc. 17.9). TIpoBesieo ILIOHKY @ Hepes npay a i

Totky A. Y fuomai o depes oy A nposoiwo npsvty | 4. Tlpavia ¢ mykana. *

2.2. Ilpsma i nnowguna HASMBAIOTECS AGPATENbHIAM, SKILO BOHH HE MaIOTh CIIILHUX

TOMOK. STKILIO IPSIMA @ NApaiesTbHa TUIONHHI o, TO IMIIYTh @ || ot.

Teopema 1 (osnaxa napanesnocmi npasol i naougunu).
SAKujo npava nasa mowunoio napaneisua siii-neyds npanii
Ha naowuni, mo ya npava napanensua i caviit nowuni.

* Hexaii b, a b i ag o (pue. 17.10). Jloexers
MpOBEAEMO Biji cyrpoTusHoro. Hexait a). o, Toai mpama a
TepeTUHAE MIOMMHY oL B Jeakid Toumi A. Ilpuomy A ¢ b,

)
a
60 a || b. 3rijHo 3 03HAKOIO MAMOGDIHIX TIPAMUX TIPAMI @ 1 b
MinoGDiat. Myt it cynepeHocTi. *
< Teopema 2 (npo cnid). Axwo nrowuna P npoxodums
epes npAMY G, napanenbHy WIOWUNI oL,

niouguny no npavi b, mo b || a.

* Jliticro, npami @ i b e € MuMOGKHUMH, G0 Nexats y
Puc. 17.11 motonpsi B. KpiM Toro, 11 HpsiMi He MaloTh CILIBHHX TOHOK,

Goal a. *
TIpsamy b iHOII HAZHBAIOTE CridaM MAOUUHY [ HA TUTOMMAHI O,

3agaui

1. Yepens ity TOKy TPOBECTH IPAVY, IAPAUIe iy AAHiH 0N

* Slkmo fana Touka A JeKHTL HA AAHIR IIONMAL ¢, To 3azaua
HE MAE O3B’ A3KY.

Hexai A ¢ a (puc. 17.11). TIpoBeieno B MIOMMHRI ¢t GYh-5KY.
upany a. Hepea sy @ i Touky A npovezieso moiny B. Y mo-
ki B nponeAco wepes Touky A mpsMy b, mapasebiy npaMil a.
[Ipsiva b NApaJieitstia IIOMHH C: 33 O3HAKOIO IAPANEILHOCT] IPAMOT
i o, *

2. Ha pebpax AB, B, i BiC, xy6a ABCDDICiBidy w310 wigt-
nowiawo Towki P, M, N (pic. 17.12). Tlobyaysaru nepepia ky6a
IUIONTHHOIO, 1110 IPOXOTNTS Wepes Touxu P, M, N.

* SIKINO MIeETHHOM TUIONIHIH § MHOTOFPAHHHKA € MHOTOKYT-
MK, TO 1l MHOTOKYTHIHK HA3HBICTECSE TIEPEpIOM MHOTOTPAHHHKA.

i nepemunae o

Puc. 17.12




[image: image8.jpg]Ockimbxa Toks M i N siexats y mwroutiisi 41BiCiDy, 0 Bos npsa MN nexuts y will nonisi, Bizpi-
30K MN — Iie G CiTHOI oMK 1A rpaiti Ky6a A5C1D;. Jlerko Takox cTanomwH, mo MP — eain
cinuof nomuAH #a rpasi ABB,A,. Jlerxo nowimiTi, wo mpsa MN napatenia o ABCD. 3a
TeOpeMOI0 TPO CAA citha TiouINA Jatmiac a rpaiti ABCD cig. napanemshnii MN. Tiponogumo
sipisox PQ || MN. Tpariewis MNOP — wryasnil niepepis. *

3. Ha petpi AB tpukyroi nipasian ABCD wasro Touxy M. TloGyaynats niepepia mipasizu mios-
010, 0 MPOXOAHTS “epes Touki M i C i mapaiembita npanii AD.

Puc. 17.13 Puc. 17.14

* Ha pic. 17.13 nokasano nipaxiay ABCD, e CM — caix civmol niomsn wa rpani ABC. Tiposi-
out wa rpaii ADB pinpisox MN || AD, nieranemo ACMN — myxausi nepepis. Jlifico, AD | MNC,
ocximkn AD | MN. *

2.3. [l6i nnowyunu Ha3MBAIOTLCSA NApanebHUM, SKIT0 BOHH HE MAIOTh CTIUTHHIX TOHOK.

Teopema 1 (03naka napanensrocmi naowun). Sxuyo nioWURa oL NAPaeNsHa Kodmc-
Hilt 3 060X NPAMUX, UJO hepemunaiombes i nesicamy @ il nrowuni B, mo yi nrowunu
napanenshi.

* JloBe/ienst poBeeMo Bijt cynporusHoro. Hexa mpsmi a i b nexars y mwionmi B,
apudoMy a || o i b || e (pre. 17.14). Skimo roronmmm o i  He napajeibht, TO BOHYK fepe-
THHAIOTHCS 110 JesiKiit npsamifi ¢. OCKUILKM @ || o, To 38 TEOPEMOKd Npo ciij ¢ || @ (B,
1. 2.2). AHanoriuHo ficranemo, mo ¢ || b. My it cynepessocti, ockimbiat a i b 3a
YMOBOIO TIEPETHHAIOTECS. *

Teopema 2 (npo criom). Axwo 06i napanenshi NAOWUHU NEPEMUYMO Mpemsoio, mo
GOHG SAMUUAE HA YUX NAOUUNAX NAPARENBHI CRIOU.

* Hexait mionmmy o i  napajiesbii, ¥ — TPeTs IUIONMHA, SKA NepeTHHac IX, IpHHo-
My aNy=a, pNy=b. Taxum unrom, a i b— CIIi¥ IUIONMHN ¥ Ha TUIOUMHAX & |
[Tpsivi @ 1 b eskaTh B OMHIH IUTONWMHI ¥ 1 HE MAIOTh CIUTLHIX TOHOK, GO CIITHHIX TOHOK He
MaroTh totonmEK o i B, Omke, a || b. *

Teopema 3. Yepes mouky nosa 0anoio nAOWUHOI0 MOJICHA NPOGecnu NIOWUNY, Napa-
nensHy OGHi, i 00 MO20 He Minbku OOHY.

Teopema 4. Bidpisiu napanensnux npamux, oGmexceni 060Ma napanenbuimy niow-
namu, pieni.

Teopena 5. Jlea kymu 3 6i0nosiono napanensiumi i 00HaKOGO HanpAMIERUMIU CmO-
poHar piewi | posMit4eni € NapaneTLHILE RIOUUHAX.




[image: image9.jpg]) Poarismemo npasuia napanensnozo npoexmyeanns. He-
A Xaif P, SIKi TIPOSKTYIOTh, He NAPaTelTbHi HANPAMKY Ipoe-
KTYBAHHSL, TOMI U1 LAX IPAMMX Ta BUIDI3KiB, 1[0 JekaTh Ha
HHX, BUKOHYIOTHCA Taki enacmugocmi.
1. Tpoexitieio MpsMoi € MpsMa, NPOEKILEI0 BiApizka —
BiZPI30K.
2. Tlpoexitii MapaneTbHUX NPSMUX Napatenbhi a6o 36i-
TAIOTBCA.
3. Bi/HOIIEHHST JIOBXHMH IIPOSKLIM BiAPIsKiB, fKi TeXKaTh
Puc. 17.18 Ha OJHil psMilt aGo Ha MAPANIETBHUX NPAMIX, JOPIBHIOE
Bi/IHOIIEHHIO JIOBHH LIAX BiJPI3KIB.
TloGynosa 306paskeHs Biryp rpyHTYEThCA Ha IX NPABIIAX.

1. 3o6pasicenns mpuxymnuxa. JIOBLIBHUE TPHKYTHHK c,
MOJKHA TIAPAENBHO CTIPOSKTYBATH TaK, IO HOro mpoexif- W
€10 Oyfe TPUKYTHHK, MOJIOHMI GyIb-AKOMY TDHKYTHHKY.

Omxe, NapaTelIbHOIO MPOEKINEIO TPHKYTHAKA MOe OyTH
JIOBiBHHIA (110 (HOPMI) TPUKYTHHK. 3ri/HO 3 BIACTHBICTIO 3
TIPOEKILIEIO ME/TiaHH € Mefliana. 3

2. Bobpadkcenns naparerozpava. 3a wiaCTABiCTIO 2
TPOEKILEIO TIAPATIENIOrPaMa € apaleliorpay. 1 4

3. 3obpadcenns mpaneyii. 3riHO 3 BIACTHBICTIO 2
TPOEKI{IEI0 TPATIeIlii € Tparerlis, y SKoi BiJHOIICHHS OCHOB Puc. 17.19
TaKe CaMe SIK i y OpHriHana.

4. 3o6pascenns naparenenineda. Bei rpani napaiernertine/ia — napajieiorpamMu, Tosmy
i Ha 30Gpaenni napaneneninesia (puc. 17.19) sei rpani napanenorpau:

5. JoGpaskenns npusvat, Ha 306paermi mpuivi (pic. 17.20), K i Ha oprrinar, sei
GiHi rpaHi — MapaneorpaMi.

A 8 p

(4 (4
Pue. 17.20 Pae. 17.21

6. 306pavicenns nipamiou. 306pareHHsIM TPHKYTHOT MPAMi € JOBUIBHKI HOTHPHKY-
THHK (prc. 17.21). Ha puc. 17.22 ta 17.23 306pakeH0 NpaBILHI TPUKYTHY T4 YOTHPUKY-
THY MipaMi/m.

OxpeMmuif BUJ NAPATENBHOTO MPOSKTYBAHIS, KOIMK @ L o, HA3MBAETHCH OpmozoHait-
HUM NPOCKIMYGAHHAM.




[image: image10.jpg]Puc. 17.15 Puc. 17.16

* Ha puc. 17.15 nokasato kymi BAC 1 BiA,Cy, upusiomy AB || 4181 Ta AC || AiC). 3a
03HAKOIO TIAPATETBHOCT] IUIONMH IUtonHa BAC napanenbha ruonmui B14,Cy. *

* Hexait AB = A8, i AC = A\C). Ilposeniemo npsmi A4, BB), CC\. YoTHPHKYTHHK
ABB\A; — napanentorpam, 60 AB = A\B, i AB || AiB), orxe, A4, = BB, i Ad, || BB. Ana-
JlorivEo KoBesieMo, mo Ay = CCy. 3pinc Burmsac, mo BB, = CCy i BB, || CC), orxe,
CBB\C| — mapanenorpay i CB=C,B. Tenep crsepmkyemo, mo AABC = AABCy,
migku £ BAC = £ BAICy. *

3agaul

1. JlonecT, 110 i MUMOBHAI] AN BHIHANAIOTS EAUHY Napy NPUICTEHIX L0

* Hexait npai a i b wimoiiii (pie. 17.16). BuGepemo Ha npsii @ 1opisiy Touxy 4 i nposese-
Mo epes wei npadvy b’ | b. Ha npaviil b BGepeno opimay Touky B i npomeemo uepes Hei npsy
o |la. Tipani a i b’ DRIKAwAIoTS WIOMARY O IpAMI b i @' BSHANAKoT Wwiomy P, Tlnommux c. i B
TIapaiebHi 38 OIMAKOIO MAPATCTBHOCT] IUIOUAH. 11 NApA IIONIHH CAHHA, 60 He ATEKHTH Bill BHGOPY
Towox A i B.*

2. ToGyaynari iepepis ky6a ABCDDCif3141 WIONAHOI0, IO MPOXORHTS epes Bepmink Ay, C i
touky P a pebpi AB.

* 4,C) i AP — izt sratanol [IoNHH W rpansx ky6a (pue. 17.17). Ockinku npoTwiesii rpa-
1 ky6a MapatebHi, citHA MIONIA JATHIIAC WA i Mapaiensii criu. Tiposoo B wiomki ABCD
sinpisok L || 4,Cy (L € BC). llykanii nepepis — partetiis 4,C\LP. ¥

2.4. B ocuopi 300pakenHs Giryp Ha TUIOMMHI JeXUTH
TIAPATENBHE TPOSKTYBAHHS.

Hexaii jiano mwioumHy o i OpAMY @, IO NEPETHHAE
TorougHy o (puc. 17.18). TToGyyeMo npoexigiio Touku A Ha
TorongHy ot. JUIst LEOTo IpoBezeMo tepes Touky A mpsvy b || a.,
b ow=A". Touxa A' HAMBACTLOR NAPANETLHOIO NPOCKIEID
TouKH A Ha TUIoHmHY o (riosuaverEs: A' = [Ip,.A). [lnommsy o
HABMBAIOTH TUIOLMHOIO HPOEKILif. MHOXIHA MPOKLLH BCIX
To4oK (iryps < Ha IUIONMHY O HASMBACTHCS NPOEKYIEID
izypu © na wionwHy o. Skmo ' — mpoexuist dirypu O

A P 8
Puc. 17.17 Ha TIOMMAY o, miryTh O = [Tpa®.




[image: image11.jpg]Puc. 17.22 Pue. 17.23

3apaui
1. Napanesiorpam A'B'C'DY ¢ so6puenitm kpapata ABCD Ha feniit miomni. M’ — soGpakei-
1 Toukw M, p3s1roi i cToponi CD. 306paTHTH TepIICIUHKY.SpH, IpOBesteti 3 Toukh A g Ajaroian
papata.
3 ¢ * Ha puc. 17.24 nokasano xsanpar ABCD, M € CD, MP ta
ML — mepmeIKkyAApH, npoBesieni 3 Touks M 10 Maromaneii AC
‘ i BD sinuosiano, MP | BD, ML || AC. Ocxinsku napasests-
M HicTh TpAMMX TpH MapUICTLHOMY TPOSKTYBAHHI 3Gepiracrics
(Baacrasicrs 2), npoRogumo izpizks M'P | BD T ML || A'C’
(puc. 17.25). Binpiai M'P' 1a M'L’ — nryxasti soGpaweniiz. *
2. 3oGpasuTi kyT Mix Aiaronannio A,C Giumoi rpani A4CIC
npaswnsof pHKyTHOT npiavn ABCC1By/Ay Ta rpasmio CC1B15.
* 44D, — 30BpaKeNIs NePTEHHKYIAPA, NPOBSAICHORO 3 T0d-

n D xu A; o rowmnu CCBB (Dy— cepenma ctopoms BiCy).
Orme, CDy= [pryps CAys  £ACD — mysamii xys

P 1128 (pwc. 17.26).*
3. Bei pepa TpkKyTHOl mipavizH piit Mik c0Bo1o, GpasTH 7 o

s Ky ZDOTPAHIOTO KyTa 1 GitioNy pepi MpaNTH.
pHe. 17.27 300pakeHo npasktby TpHKyTHY mipavizy PABC. ,
Biwuti rpani MipawigE — piBHOCTOPOH; TpHKYTIINNH. STKILO (
M — cepepui. peSpa PB, To AM i CM — Biziopizo 306pa- A
KCHIA MEPIEH/KYWPI, NpoBeseinx 2 Todok A i C 10 pebpa 47 D’
PB. ovke, AMC — mywanit xyr, *

Puc. 17.25

Bnpasu

1. Binpisok AB we neperuiac iouny o Yepes Horo ki i cepeaniry M npoesieno napaneHi
NpAM, IO TiepeTHHAIOTS ILIOIHAY o. B TouKax A1, By Ta M, siniosiauo. Bitomo, mo Aid = a, BiB = b.
Buadita MiM.

2. Poan'sATH NOMEPE/NI0 3aa%y 32 YMOBH, IO BAPI10K A TIepeTHHAE WIOWHIY o

3. Jlano napaneniorpam ABCD i mommiy o, mo He mepetHHac Horo. Tepes pepurig napasiesor-
paNa IpOBEeHO NApATeLHE NPAM, IO NePeTHIOTS Aaky Moy B TovtKax Ay, By, Ci, Di. Bizowo,
mo A4, =a, BBy = b, CC, = ¢. 3uaiita DD).

4. TpAMa @ napanensua Ainif nepeTHiy MIOUAH o i . 3'ACYBaTH BIAEMHE POMIIlEHHS IPAMOT &
o o i B.

5. Cropona BC tpakymika ABC iexuTs y miomii . SIx poswimera npava MN' 10 BIAHOMIEHHIO
0 oMK 0, AKIKo M § N — Binosio cepeun cropis AB i AC?





[image: image12.jpg]6. Mpava @ napanessna nomsi o, Tpsawa b nepetiiac npamy a. 3 AcyBaTs B3acwue pormimens
npANOl b i oMM o

7. Uepes naiy TOUKY NpOBECTH IUIONIHHY, HApaIenbiy Aauill npssi.

8. Tlpsva @ nepeTunae momsiy o Tpsvia b mapate/siua uilk MO, 3'ScypaTu B3acMHe pomi-
CHHS IPAMHX @

Puc. 17.26 Puc. 17.27

9. ToGyaysam nepepi TpiKyTHOi mipaminu ABCD MIONMHOR, KA TPOXOTHTS 1epes CEPERMHI
pefiep AD i CD i Tosky ta pebpi BC.

10, Yepes TouKY 11032 AaHOIO IUIONLHHOIO TPORECTH IIONIHIY, ApATeTsHy AaHii.

11. Tipsva a napasensa o . Tponects epes npsvy a rrommy B | o

12. TLA0MHHA ot NAPATNHHA LIOH ¥, IiomiHA b Mapaiensia oui y. losecn, mo o | .

13. FualfTie 1. M. T., PIBHOBILIAIEHHN B/ ARHOT ILIOUIKHH,

14, Thouyhm i b napanennit. JIOBECTH, 110 KOTH NIPAMA @ 12PETHHA ILIOIIHHY G, TO BOHA fepe-
¢ i oy .

15. KO ILIOUIMHA TIEETHHAC Oty 3 ABOX NAPAK/ILHI TUIOIHH, T0 BOHA flepeTHHac H iury. Jlonecni

16. Tipoeknicio sictx dhiryp Moske Gy Touka?

17. Ipoektiieio sx hiryp Moske GyTH piapiso?

18. Tpurymnk 415,C) € 306pakensaM IpaBIILHOTO TpHKyTHiKa ABC, M; — 30Gpasxenns otk
M. prof na cropori BC. 30GpashTn nepreHKySpH, nposexeti 3 Touki M o cropin AB Ta AC i 1o
weiann CD.

19. SIKi MpABITB i MHOTOKYTHHKH MOSKYTS GyTH Hepepisani KyGa?

20. o6y aysatst kyr Mk miarowaio AyD rpasi A4DiD ky6a ABCDALB,CiD) i romousisiono BB.DyD.

21. Bei pe6pa mpaBHtbHOT SOTHPHKYTHOT NipaNi/i piBii Misk coBoro. 30GpassH iifimyii KkyT 80~
[DAHHOTO KyTa npi GitioMy peGpi mipantiz.

T

§ 3. llepuenanKky.asipHicTh NPSIMKX i IJIOWHH

3.1. 3 m0ABOIO B CTEPEOMETDii MUMOGIKHIX NIPSMUX BUHUKAE TTMTAHHS: AK GUIHAuUMIU
KM MidIC dBaMa MUMOBICH N npANIANL?

Hexait nipsivi @ i b MumoGicai (puc. 17.28). BuGepemo Ha npauilt a oimsHy Touky A.
Ilposesiemo uepes nei npsamy b’ || b, Kyr Mixk npsvumu a Ta b’ — 1e KyT Mik MUMOGIK-
HMMH IPAMHMH @ i b, 3pO3yMINIO, 110 BETHUHHA 11,010 KyTa HE 3AIENHTH Bijl BHGOPY Touki A.
Jlificio, BrGepeMo Ha MPSMiH a TouKy A # A 1 TpoBe/ieMo epes el npsvy b/ || b. Ockimbin
Db i by [l byo by || b, Tipsmi b* Ta by YIBOPIOKOTH 3 NPSMOIO @ OHAKOBI KYTH.
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Kymom Misie dgama MUMOBINCHUMI NPAMUMU HASHBAETHCS Ky MidC 060MA NPAMIMIL,
1110 IEPETHHAICTECS | BiJIOBIIHO Napaneltbyi TaHIM MUMOGIAKHIM TPSIMUM.

Hei npami & npocmopi HAsMBAIOTECS NepHEeHOUKYIAPHUMU, SKILO BOHH YTBODIOKTH
npavaii kyT. Ha pec. 17.8 so0pakeno mpsMiti ky6 ABCDABICiD;y. MitMoGisi mpsivi
ADy ra CD nepresymaxynspii. [liticto, 4Dy L CiDy, a CiDy || CD.

HasseMo 1mie Kitbka rap MMOGIKHUX NepIieHMKYIIpHUX tpsvux; 41Dy i AB, AiB) i
BC, 41B114D, BiC, i AB. '

Tlpama HASMBACTLCS NEPREHOUKYISAPHOI 00 NAOWUHU, SKILO BOHA NEPIEHMKYISPHA
110 Gy)b-5KOT TIPAMO THi€i TUIOMIAHH.

Teopema 1 (03naxa nepnenduxyspuocmi npaol i niowynu). xwo npava nep-
NeHOuKYIAPHa 00 O6aX MPAMILE NACUAUNI, AKI NEPEMUNGIOMSCS, MO GOG NEPNENIUKYIZP-
Ha o yiei nuowun,

* Hexait b i ¢ — pi NpsMi, 110 JIeXaTh y IUIONWHI 0. i MepeTHRaloTECs (puc. 17.29),
d — piosinbHa npsva mwionmEy o, a Lb, a L c. Bubupaemo na me TPSMAX BEKTOPH

a.b,c.d, s noxasaHo Ha puc. 17.29. OCKiIBKM BEKTOPH b c HeKOJiHEapHi, TO

=xb+yc, fexiy— mesxi uncna. Kpim Toro, 3ayBaxumo, 1o a-b:a-c:O 6o

84 A

LB iale. Tenepwacwo a-d= ;(x3+yc] o 4 gy e e e

a L a, mo ¥ TpeGa Gyio gosect. *

CopMyIIOEMO [iesIKi TeOPEMI, Sk BUSISIOS 38’430K MiX MAPAIENBHICTIO i neprien-
JWKYISPHICTIO Y TIPOCTOPI.

Teopena 2. llnouuna, nepnenduxyispra do odwiel 3 oaie Hapanersiie npavx, nep-
nenouKyspHa i 0o opy2oi.

Teopema 3. [loi npsi, nepnenouxyrspii 0o 0OWici nioujut, Napanesii Misk coboso.

Teopema 4. Axugo npama nepnenouxyiapra 0o OOKIel 3 060X NAPANENLHUX NAOUUH,
mo sona nepnenduxynspua i 0o opyzo.

Teopema 5. Jlai nrouguny, nepnesousynsphi 0o OOHIEt Ipamol, napaneasii misic co6oio.

JloetiTh 1t -reopem cauonim-w, BHKOPHCTOBYIOUH TAKY BIIACTUBICTH; SKIO BEKTOPH

-

a, b mnmeaymlalc mch
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3amasi

1. laio ky6 ABCDD,CiBy/;. 3nalitit kyr Misk upsvasas: 2) B,C i Dyl 6) BiC i 4,B.

*2) CiB | Did (pie. 17.30). Ockinskn BiC L CiB, 10 BiC L Did; 6) AiD || BiC, Maewo A A,BD —
pisocropownifl, Go mipiskn 4,8, BD, A,D — Aiaronani pisnix Kbaapatis. OTike, KyT Mik NPAMHMH
4B i A\D nopissioc 60°. Bit opisiioe KyTy Misk M-

MOGDKHMMH NpAMUMH BiC Ta AiB. Bianosias: a) 90° M
6)60°. %

2. Ochons Tpanenii Aopinsioios a i b (a < b), Bia-
CTaHb Mik TOWKOK NepeTiiry Miaroaneh Tpamerii i
IIOIMHOIO @, AKA MPOXOZHT: tiepes GUIBILY OCHOBY,
JOpiBHIOE C. 3HaiiTH BIACTAHE BL MEHIIO OCHOBH
Tpariellii 10 W€l IIOMHHH.

* Iposexeno neprekysap OO, Ta CC) 3 Totok
01 C po nommnn a (puc. 17.31), O = AC (1 BD. Maemo

£A40B ~ ACOD, spimun 2= €2 &
04 4B
e Je e
44CC,~ OOy sisew oL = T . Puc. 1732
cla+b cla+b
Oms,CC|=OO|£;_h=(T), Bianosins: ( ).'

3. Maemo O — nerrtp npawokyriska ABCD. Touka M 0faK0B0 biianesa BiAl yCiX BepH nps-
sokyrHka. Jlopects, 10 npama MO nepriewHky spHa 40 IWIOUHNK MpMOKYTHAKA. (prc. 17.32).

* AAMC — pisnoGenpesiti, ovke, MO L AC, ADMB — piasobenpestuii, otie, MO L DB. 3a
O3HAKOIO TIEPIEH/AHKYTIPHOCT] IpAMOT i IionHH AjcTacwo: MO L ABCD. *

3.2. llepnendukynspom, nposedenum 3 danol mouku 00 OGHOI nAoujUHY, HASHBAE-
THCS BiIPI30K NPSIMOI, NepHeHIUMKYISPHOI K0 AAHOI IUIONIMHH, IO CIIOTYYAE JaHy
TOUKYy 3 Toukolo rmromuuu. Hexa#t AO — nepneHmukynsp [0 IUTOMMHE O
(pue. 17.33), O — ocroa neprenmkynapa. J(oBknHa HBOTO TepreHmHKyspa AQ
HA3HBAETLCA BIACTAHHIO BLA TouKM A 210 rutonmum . Biapisok, mo crionyyae Touxy A
1 GyIb-AKOIO TOYKOKO IUTOIMMHH, BiAMIHHOK BiXl (), HA3WBACTBCH HOXWIOW (4B —
noxwia, B — ochoBa moxunoi, BO — npoexilis NOXHIOI HA IUIONMHY o, ToOTO
BO = TIpe AB).




[image: image15.jpg]Puc. 17.33 Puc. 17.34

Teopema 1. fxugo 3 00niet mouku nosa niownoi0 npovedeni 0o et nepnenousysp i
noxuai, mo:

1) dosorcuna nepnendurynspa menuia 00BHCUHU BYOb-2KOI ROXIIOF,

2) noxuni 3 pieHumMu npoexyismu pieHi;

3) 3 deox noxunux Ginbiuy OGIHCUHY MAE MA, AKA MaE GinbuLy npoexyiio.

Puc. 17.35 Puc. 17.36

Teopema 2 (npo mpu nepnenduxyaspu). [jia mozo 14,06 npava na niouuni Gyia
nepnendukyspia do noxunok, HeoBXioHo | JOCMaMNLO, WOB Y3 NpAMG BYAG NEpRENOUKY-
NAPHA 0O OPMO2OHANLHOL NPOEKYIT NOXUNOL HA NIOWUNY.

* HeoGxignicts. Hexait / c o il L 4B (puc. 17.34). Ocinbku / L 4O, 60 AO L o,
10 [ L AOB 3a 03HaKOKO B3a€MHOT HEPIEH/MKY/IAPHOCT MPAMOI 1 ruronmiy; omke, [ L OB,

Hoctarnicts, Hexait / c o i/ L OB. Bpaxosyioun, wo [ L AO, maemo | L AOB; or-
e, LAB. *

Sanaui

1. Jlosecn, mo Aiaronans BD; kyGa ABCDD,C1B)A; nepnenuKynspra 10 naomuui AB,C.

* Ha pic. 1735 noxasano ky6, BD = TpascBDy, BD L AC. 3a Teopemoio 1po TpH Neprien Ky mpi
BD) L AC. Ananoriano oeaemo, wo BD; L B,C.

34 QIHAKOIO MPIIEHAUKYAPHOCT NPAMOT | oM BD; L AB,C. *

2.3 TOUKH 70 IIOWHAH NPOBEAEHO ABi MoXH, pinwi 13 i 15 oy, Pissuist npoekuiif ux noxux
OpiBHIOE 4 M. 3HAiTH MPOCKILIT MOXAIHX i BUACTAHb BiA TOTKH 0 TUIONIHHH.

* Hexaii MA i MB — noxusi, npopesieni 3 Touxs M g0 mnommmu o (pc. 17.36). 3a ymosoio
M4 =13 em, MB = 15 e, O =Tlp, M. Hexait AO = x, Toni BO =x + 4, Go Gumsuii noxusifl sisnosinae





[image: image16.jpg]Gimma npoexnis: MO® = MA® ~ AO* =MB’ - BO, simkn 13*-x*=15"~(x +4), x=5. Omxe,

40 =5 cow. BO=9en, MO=AMA® =40 =137 =57 =12 cw. Binmosimk:5,9i 12cm. *

3. Bei peGpa TpHKYTHOI Nipamiti MAIOTs Aowskwuity a. 3aiiTi A0RKMHY poeKLl GiHOro pebpa i
PAMIAH Ha ILIOIUKHY OCHOBH MpANIAK.

p
A‘A
c

Puc. 17.37 Puc. 17.38

* Hexait PO — nicora mipamiaw (pic. 17.37). Ockinbxu P4 = PB = PC, O — uemp kona, omica-

i ey
Bianowiaw: T

3.3. Hexaii npsiva a € ainicio nepemuny nrowun o i B (puc. 17.38). [nommma vy, nep-
TEHMKY/ISIPHa /10 MPSIMOI @, NepeTHHac TUIONMHEK o i B 110 NPIMHUX m i n, 10 B3AEMHO
TepreHMKyIApHL, To6T0 ¥ 0. = m, y M B =nim L n. Taxi wionmmy o i B HasupaloThest
esaemno nepnerduxynsprumu. 1le o3HaueH s He 3ATeKUTD BIJL IUIONMMHK . JliHicHo, Ko
TPOBECTH IHIITY TUIONHMHY 8, MepIeHIUKYIAPHY /10 IPIMoi a, 10 8 || ¥.

Hexait 8 N o= m', 8 B =n'. 3a reopemoro mpo ciizma m' || m i n’ || n. Kyr, yreoperui
TpAMIME m', n', 1 KYT, YTBOPEHHE [IPAMMMM mi, 2, PiBHI SK KYTH 3 BI/TOBI/HO Napayie/ih-
HMH i O/HAKOBO HANDSIMJICHVMH CTOPOHAMH.

Teopema 1 (onaxa ezaemuol nepnenduxynap-
nocmi dsox mowun). Hexait a 1 o i ac P, mooi

B L o Tobmo, sxugo nnowuna B micmums npamy a, | ¥
NepneROUKYIAPHY NAOWUNI O, mo miowunu o i B
PepnendumEDI: _)( 5
4 4
[
8

HOTO HABKOZIO PiBHOCTOpORAOro TPHKY T ABC, ToMy TIpuscPA

*Hexalta Lo, acPiap=>b (puc. 17.39),
¢ — MpAMa, IO JEKHTH Y TUIOMMHI O, TIepHeH |-
Ky/ISIPHA JI0 TIPSMOi b 1 TIPOXOAMTE uepes Touky O
TnepeTHHY NPAMOI @ 3 IWIOMmHMHOIO . Yepes mpami
a i ¢ nposesiemo mionmHy y. Maemo y L b, 6o
albiclb Ocximbkna L c, T0 3 O3HAICHHAM
pla.*

Teopema 2. Hexaii e L B, a(\B=a,b Laibc B, modib L a. Tobmo npava b,
necums & 00Nl i3 63a€MHO nepnenduKyIApHIE nrouuK B ma nepnendukyrapua o i
Iepemuny a yix naougun, nepnendukyIspHa i 0o pyeol niousHL O

Puc. 17.39
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* Hexaii b a=A (puc. 17.40), ¢ = NP i P Lo V miommsi o mposesiemo mpsmy ¢
Hepes TOuKy A TepeH/MKyIspHO 1o mpsmoi a. [TpopeieMo ruionmHy y yepes npsi b i ¢.
Maewmo v L a 3a 03HaK0I0 NEPHEHMKYIAPHOCT mpsivoi i rurommum. Ockimeku o L f, 1o
ble omxeb Laib L e, 3pimusuwmmae, mo b L o *

Teopena 3. Slxuo nrowsunu o i P esaemno nepnenduxynspni i 0o nnowunu o npose-
deno nepnenduxynsp, wo Mae cninewy mouxy 3 naowunow B, mo yeil nepnenduxyATp
nexeumv y nnowguni p.

Teopema 4. Hexaii nnowunu o. i p nepnenduxy-
2ApHi 00 WOWUNIL Y | NEPeMUNGIONIBEA NO NPANIT d,
modiaLy.

* Ha npamift @ BuGepeMo JOBLTBHY Touky A
(puc. 17.41). TlpoBefieMo yepes Touky A nepreH/H-
KyIAp JIO TUIONMHH Y. 38 TeopeMoo 3 lieif neprieH-
JUKYIAP JIEKHUTD Y KOKHIH 3 IWIONMH &, B, oTxke, Bid
TEKUTD Ha JHHiT ix neperuny. *

Banaui

1. Jlawo mioutmy o i npsy a. Tposecti uepes aany

TSI @ TLAOIUHHY, NEPNEHAMKYAPITY 10 A8HOT MAOMIHIH O,

* STk a L, To GyAb-AKa MIOUIAHA, 5Ka MICTHTH TpS-

My 4, nepnerikyspha 10 nonnsiy . Hexalt npswa a tie

Puc. 17.42 nepuenAMKyNpHA 10 WIompnK o (pHe. 17.42). Bubepesio

a npaMil a noBinkiy Touky A. TTpoReiiemo tepes TouKy A

{pavty b, TIepICHAHKYSIpITY 0 TUIOMIHHTH o, Hepes npsi a i b nposeemo maomusry . Mo i
B3AEMHO MEpIICHMKYIH] 3 OIMAKOIO IEPIEH/IHKY;FPHOCT] TTONIHH, *

2. Towka BUyILIeHa BLATIOBAHO a 7 i 1CM B ZBOX BAEMHO MEPEHTHKYIIDHHX TIONMA,

3naifTi BACTANb BIA W€l ToKR 20 il IX iepeTiy.
* Hexait oL B (pic. 17.43), AB L o, AC L, y — miommsa, sika NpoxouTs sepes npami AB i AC,
«(1f =a. 3posywiso, mo a Ly i ZCDB=90° (D =M\ a). Mowirimo, o ABDC — MpAMOKyTHAK,

omwe, AD= 4B +BD* =y77 +17 =52, Bianosizs: V2 om.
3. MpsmoxyTHuk ABCD mae ctopos 15 i 20 em. Horo airmyto no giaronani AC Tax, mo6

nomuin ABC Ta ADC CTATH BIACMHO MEPNCHAUKYIAPHINH. JuailLiTh JOBKHNY BiApisKa BD
e 1Boro.





[image: image18.jpg]* Ha pue. 17.44 nokmsano npavoxyrank ABCD miens Toro, six #loro 6y siruyro, AB =20,
CB=25. 3ayswmumo, mo ZABC=90° i nposeziemo macory BE b AABC. Maemo B

=Z——=2_""-12. 3 ABCE maewo CE'=BC*-BE'=15*~12*=81, CE=9. 3 ADCE 5

TeOPEMOIO KOCHYGHB
DE’:EC’#DC’szC-DCmszACD=El+400—2-9~20-%=193.
Ockimxu BELADC, 1o £BED=90°. 3 ADBE wmaemo DB'=DE®+BE =193+ 144=337;

DB =4337. Binnosine: 4337 em.

Puc. 1743 Puc. 17.44

3.4. Crinsuun nepnenduxyispam 0sox MuMOGIHCHIL NpsMIX HAWMBACTECA BIPI30K 3
KIHIUIME Ha [HX TPAMEX, IO TTePreHMKYTAPHUi 10 KOXHOT 3 X TIPIMHX.

Teopema. [l6i mumoSiowcui npami Maoms cnintbHuil neprenouKynap i 0o mozo e mine-
Kt 00U,

* Hexaif a 1 b — mumoGiki npsivi (prc. 17.45). Yepes mpsmy b poBe/ieHo TUIOUIHY
o, mapanenbHy NPAMiK @, a uepes NpaMy a — IUIONIMHY [, NepIeHIHKYIAPHY /0
momyEy . Hexait o[ f = ¢. 3a Teopemoro
npo cmp cfla (mB. m2.2). Hexait
eNb=A. ¥V monmui B mpoBozmmMo Tep-
merHmuKynap AB fo npamoi a. TTomiTiMo, mo
AB — criinbHET MepIeH/MKyIIp IPIMUX 4 1
b. lificro, 3a Teopemoio 2 3 m. 3,3 Maemo
AB Lo, orwe, AB L b. Kpim toro, AB L a
3a moGyfooio. Hexait (D — sigpisok 3
ifuaMH Ha namnx mpsMux a i b (C e a,
Deb), Ci=Tp.C. Ockineku allo, To
Ciec i CC =BA. Kpix Toro, CC || B4, Puc. 17.45
omke, CCy Lo Bammo, mo CD>CC)=A4B,
10610 AB — HalfKopoTIa BijlcTaHb Mik TOYKaMi MpsMuX a i b. Llg BifcTaHb NOPiBHIOE
BificTAHI MiX IPAMOIO @ i TUIONMMHOIO o. Panime Gy/10 J0BEJEHO, 10 Hapa MHMOGIkK-
HIEX TIPAMMX BH3HAYAE €/IMHY TIAPY MApatieNbHuX IWIONMH. 3rajana piicTanb came i €
BIJICTAHHIO MUK L{MMH TUIOMMHAMH. *





[image: image19.jpg]Baxaui

1. PeBpo ky6a ABCDABICiD, sopiitioe a. TloGyayBaT cuifsiiiil NEpEHITHKYIAD 0 MPAMIAX
AAy i BD Ta attaii Horo NOBKHRY.

* Iomsma ACC)A) neprenuxynspra 1o npsivol BD, 60 AC L BD i Ady L BD (puc. 17.46),

AC(1BD =0, AO — cnimmmii nepnenkymip 1o npawsx Ay i BD. Ocximexi AC=ay2, T

LIP (I

AO=—AC

Puc. 17.46 Prc. 17.47

2. Jlato ky6 ABCDABCyD) 3 peSpom a. Jualim HalfKopoTuy BiACTass Mk npamityu 4,8 i BiC.
* Tnommia ABC,D, nepnensmxynipia 10 npamoi BiC (pie. 17.47), 60 C1B L BC i AB L BiC,
109 6,0, BC= P, TIp ypc. 48 = BE.
Omke, mykana BiCTauL — (e BUCTAHb Mik TouKolo P i npamoio BE, Ockinbku £ BPE = 90°,
PB-PE _ a 1 a

PIPATIUIRIEY
BE {1 [iipaear 3

wyka#a Biactanb PF — ue sucora ABPE. PF=

Biano-

Bigs:
V3

Jaysakivo, 1o BiAPi30K PF He € CIIUTLHHM NIEpTIeHANKYIAPOM MAMOGIAHX TpaiX ByC i 4,58,

3.5. Kymon Misie noxunow i nowunoi0 HasMBacThes KyT MiK IOXHIOW Ta ii op-
TOrOHANIBHOIO TpOeKIiclo Ha IwiomwHy. Ha puc. 17.48 nokasamo noxwiny AB.
A OB = I1paAB, £ ABO — xyr Mk moxunoio AB i ruro-
HHO© . SIKIO NpsiMa NapaTenbHa [UIOMMHI, T0 KyT
MiX HHMH 3a O3HaueHHSM jopismoe 0°. Sxmo npsma
NEPIEH/WKYISPHA JI0 IVIOMMHA, TO KYT MiK HHMH
nopisuioe 90°. SIKIO ¢ — KyT MiX IPIMOIO i TUIOIIM-
HOIO, To 0° < @ < 90°. TIpoBejieMo B IUIONMHI ¢ JIOBi-
neHy mpsiy | uepes Touky B rtak, mo6 OC L 1. 3a
TeopeMoto 1po Tpu Teprenmkyispu AC L /. Hexaii
£LABO =P, £OBC=y, £ABC=¢@. Posrisjaio4n
npsiMoKkyTHI TpuKyTHIKH ABO, OBC, ACB, Macmo

. C
Phc. 17.48 AB* OB 4B




[image: image20.jpg]TTomiTimo, mio Lok abo cos cos b cos .
L0 —— = ———— =cos B cos
4B~ 4B OB @

Mt sricTans GopMyity TPOX KOCHHYCIB. 3BEPHITL YBArY Ha Te, IO IVIONUMEM KYTiB B 1
Y B3AEMHO TePHIEHIMKYIIAPHI.

Jaypamenns Ockinbku Kyt @, B i y Herym, i3 DOPMYTH TPLOX KOCKHYCI BHITHBAE, IO
cos B> cos@i 0°< B <

BHCHOBOK: Kyr B MK NOXHI0IO i T OPTOrOHA/ILHOK0 NPOSKLIIER0 Ha IIONIHHY € HAHMEHILIM 3 Ky-
18, YTBOPEHHX ITOXIJIONO 3 TIPAMMMH ILIOMIHIH L.

Puc. 17.49 Puc. 17.50

3anavi

1. 3waltTit kYT MK GiHHM PeGPOM § MIONINOIO OCHOBH TPAKYTIHOT HipAMiAH, A0 Bei if pebpa pi-
o,

* PO — pucoTa UpaBMIBHOT TPHKYTHO! nipavia PABC (pic. 17.49). Hexait PA = PB =
A0 _

- PC = a, Toni .40:% 3 npamokyTHOro TpHKYTHHKE PAQ maemo cos ZPAC
3

et pres o 1
a=—. Bitnosins: arccos—=.

N W

2. 3ualiTi kyT Mi asiodienoro Gitol rpaii i cyciHsoi0 GiHOI IPAHHIO TPHKYTHOT mipaMiaH, Bei
peGpa sK0i piBHi (anobemoko GitHOT TpaH MipaMiZ MASHRAETECS BHCOTa wici [PAi, NPOBNCHA 3 Bep-
R nipavijH).

* Ha puc. 17.50 nokasaso pukyrity mipaniay PABC 3 pisiamu peSpasi, PD — anodema
Giasoi rpani PBC. Crpoextyemo Touxy D ma rpans PAC. Tlponexemo ninpiskw DF | BE i FG | EP
(BE — pucora A ABC). Ilnomusa PBE nepnenzuxyspua 2o npsvoi AC, 6o PE L AC i BE L AC.
[somuna DFG napasiessia miomusi BEP, 6o DF || BE i FG || EP, orke, momuua DFG L AC;
DH — wucota ADFG. Otwe, H = lpuseD; £ DPH —ite myxanii kyr mix anopesoto PD i

Gianoto rpaumio PAC. Hexali AB = d, m:%a

FG. DG:%. Hexali FK— micora

AFGD, FK=yFD?-KD — =T. 13 AFGD maemo DH - FG = FK - DG, asitxu

DH
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3. 3 TouKH M no3a IIOUHHOL C POBEEH A0 Hei 1B B3aeMHO nepneunuxyzmpui noxuni MA i MB.
Wo YTROPIOIOTH 3 MuIoMUHOO o KyTi 30 i 45° 3HAHTH KyT MiK MIONGHHOIO G i NEPHEHHKYAAPOM,
1pOBEHCHHM 3 ToKH M 110 npAMOi AB,

* MO — nepnenmmiynap no wioumns & (phc. 17.51). Hexali MO = h, oni MA = 2h, MB=hy2;
MA-MB _2h-hy2 _2h

I3 npaMoKyTHOT0 TpHKYTHIKa DPH Maco sin ZDPH

MC — pucora npamoxyTHoro TpukyTHHKa AMB, MC == =22 N2 - 27 3 ppavokymio-
48 e 3
- MO 3 3 .
ro TpukyTHIKa MOC Maemo sszC0—~F~T. orke, £ MCO=60°. Binnosine: 60°

3.6. TIpama, 1o MeKHTH Y IWIONHI, po3aLise Ti Ha Ji mipwionmry. JIBi miprwiomm-
HM, SKi BUXOJATB 3 OJHIET TIPAMOL, YTBOPIOIOTH dsozpannuit kym. THBIUIONMHA o i B, mo
M
A

Puc. 17.51 Puc. 17.52

YTBOPIOIOTE JIBOTPAHHHIA KYT, HA3MBAIOTHCA HOro epanamu (puc. 17.52). CrinsHa npsva
foro rpaeil Ha3HBAETHCA peGpom JBOTPanHOTO Kyra. Hexait Touxw A, B B3sro Ha pepi
JBOTPAHHOTO KyTa. [|BorpamHmii KyT NojHavacTses apoma Gyksamut: kyT AB. IHomi jmBo-
TPaHHMi KYT TO3HAYAETHCH WOTHPMA GYKBAMM, 3 SIKHX JBi CEpefHi MO3HAYAIOTH TOUKH
pebpa, a /Bl KpaifHi — TOYKH, B3STI B Ipa-
wsx. Hexalt M € o, N € B (puc. 17.52), Tozi
JBOTPAHHMH KyT T03HAYAETHCS Tak: KyT
MABN. Bubepemo Ha pe6pi AP IBOrpaHHoro
KyTa JOBUIBHY Touky C 1 NPOBEfeMO uepes
Hel [UIOWHMHY O, NEPTICHIMKYISNPHO 10 pebpa
[ AP (puc. 17.53). Tlnommma o nepermHac
TpaHi JIBOPAHHOIO KyTa Ha MPOMeHsX a, b,
AKi YTBOPIOIOTE JIEAKHI KYT BETHYHHOL .
Tleft KyT HA3MBACTECS AinifiHuM Kymam 06oe-
pannozo kyma. JIETKo JOBECTH, IO BEMUMHA
Puc. 17.53 JHITHOrO KyTa HE 3aNeXHTh Bi BUOOPY

K

i




[image: image22.jpg]Touxut C Ha pe6pi AP. BisbMemo Ha peGpi AP Touxy D i npoBezieMo uepes Hei IUIOMHY
3 L AP. 3posymino, mo P || o.. Hexait ruonmsa B nieperuHAe Tpari ABOTPAHHOrO KyTa Io
TIpOMEHSIX ay, by. 3riHo 3 TeopeMoio 1po ek a; || a, by || b (ms. . 2.3), ToMy onepxai
B repeTHHi KyTy PiBHi, Beliunna BOrpaHHOro KyTa AOPIBHIOE BeHHHHI HOro MiHiiHOIO
KyTa. SIKIO ¢ — BeHHHHA [BOrPAHHOrO Kyra, T0 0° < ¢ < 180°.

Puc. 17.54 Puc. 17.55

Tlpu nepeTuHi IBOX IUIONMH YTBOPIOIOTCS HOTHPH /IBOTPAHHMX KyTH. Bemrnma me-
HITOTO 3 [MX JBOTPAHHMX KYTiB HAHBAETECS KVMOM MIdiC UM naowunamu. SIo mio-
TIVHH TApalebHi, TO KyT MiXk HHMH JopiBHioe 0° 3a o3HaueHHsM. S0 ¢ “— Benudmia
KyTa Mik JIBoMa TUTOMMHaMu, To 0° < ¢ < 90°.

3.7. TapanensHe MPOEKTYBAHHS, [PH SAKOMY MPOEKTYIOUi MPSIMI HEPICHAUKYIAPHI [0
IUIOTLMHIA POCKITiH, HATMBACTLCS OPMIOZOHANLHILM npoekmysantam. Y Garathox BUTIAKAX
paHille MU PO3ITISUIATH CaMe OPTOrOHATBHE POSKTYBAHHSL.

Teopema. ITnouya OpmozoHansHol Npoexyil MHOZOKYMHIUKA HA NAOUGHY DOpisHioe D0GYMKy
11020 NIOWT NG KOCUNYC Kyma Mide NAOUUHOI) MHO20KYMHIUKA | NIOUUHOIO NpoRKyill:

Sup =S cos .

* 3ayBamMO, 1O MPOEKILiT (irypy Ha Gy/b-sIKy 3 NAPATETBHIX IIONTMH PiBHi, 60 Mo-
JKyTh GYTH CyMillleH] Tapaie/HiM TepEMITICHHSIM Y HAITPSMKY TPOEKTYBAHHA,

Teriep po3rIAHEMO TEOPEMY JUIS BHIIAJIKY, KO/ [TPOSKTYETHCS TPHKY THUK

1-it gunadox. ILionusa MpoeKLIi IPOXOIMTH Yepes CTOPOHY TPUKYTHMKA (puc. 17.54),
ITpo (A ABC) = AABO, CD — Bucota A ABC. 3a TeopeMoio 1Ipo TP NEPUEHIMKYISPH
0D L AB, 10610 OD — picora A ABO. Thnompsa CDO neprien/mkyiipHa mpsamifi AB,
ToMy £ CDO— ninifismit kyr jmorpamsoro kyra AB. Hexait £ CDO =g, Tom

1 1
0D=CDeos g, smc%/w-co. Suo = AB-OD = AB-CD cosp=Suc 05,

1110 # TpeGa Gyo 1oBECTH.

Slkmo cropona AB He Je¥aTh B IUIONIMHI [POEKIIiH, ajle napanensha iff, JoBefeH
aHATOrTMHE.

2-it gunadox. Kopa copona A ABC He Hapane/bia IWIONwHI Tpoekiit (prc. 17.55).
I1poBezieMo Bifpizok BD napaiensHo omHi npoexuii. Toji B KOKHOMY 3 TPHKYT-
ukis ABD i BCD e cropona BD, napasiesibHa TIONMH] TPOEKIGH. 3rifHo 3 1-M BUIaKOM
Maemo

Sy, =Ss.480 059> Ssnic,n, =Sancp COSP-
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S sy, =Sn anc COSPs
1m0 1 TpeGa Gyo sosecTu. *

SIKIO MPOEKTYETHCS MHOTOKYTHHK, TO PO3GHBAEMO HOTO HA TPHKYTHHKH i U151 KOAHOrO
3aCTOCOBYEMO [IOBEJIEHY TEOPEMY.

Puc. 17.56 Pue. 17.57

Jagaul

1. Kareru npsstokyToro TprkyTHika ABC fopisioiors a i b. TLOIMAA G OXOAHTS Hepes rinio-
Teltysy TpUKyTHHKA § yTBOpIoe 3 HOrO IUIONHOI0 KyT . ualiTH BUICTAIh Bi/\ BEPUIMHH TPAMOFO KyTa
1O WIOHIH G

*Hexall O =TIpC' (puc. 17.56), CD— picora. 3a Teopenoio mpo TPH  HepiIeHIHKYApH
O'DLAB. £CDO'— aiwiitanil  kyr Asorpamiioro kyra AB. 3a - ywowow ZCDO'=q

cp=ACBC___ab 3 ipamorymoro wpuxynmia CDO' smaxomauo; COf=CD'sina=
vat +b*
Binnopins — a3

Va4 Ja?+b
2. Uepes xater AC (£ C = 90°) npoBeeto WIOIRY G, 5ika YTHOPIOE 3 TI0muHOI0 AABC Kyt Y.
Jualfrit BisteTans, Bt BepuHIH B A0 MoK 0, Ax10 AB = ¢, AC = b,
* Hexait O = TIp,B (pc. 17.57). Ockistbkn BC L AC, To 32 Te0peNoio po TPH TepCRIIKYILIpH
OCLAC i 2BCO— ninifimmit xyr xporpantioro kyra AC. 3riwo 3 ymonowo £BCO =7. 3 AABC

saemo BC =y AB® —AC?® =yc? =67 . 3 ABCO Macuo BO=BCsiny=vc? b siny. Bia-
nosias: ye? —b? sing. *

3. Kt aipiaka AB HATKAT, TN JBOTPAHIHOO KYT:
senwimoio @. Bitcrani A4i i BB, 5in 1010k A i B 10 pepa
JIBOIPANHOTO KyTa BIATIOBiHO piit ai b, AyB; = ¢. Inaitu AB.

* [loGyayemo pinpiaok ByD, pisunii i napanensuii nin-
pisky Ad; (pue.17.58). Toxi maemo BBy LAB i
DBy LAB,. tomy £ BByD — nivifiswii kyr Asorpamioro
Kkyra i ZBBD =g 3 ABBiD s Teopemoio KocHuyein
Maemo BD? = ¢ + b*— 2ab cos @. Binpizok AD nepnewiu-
KynpHHi 10 wiouy BiBD, romy £ BDA=90% 3 AABD
maemo AB' =a® + b* —2ab cosp+ ¢*. Binnosias: myka-

a®+b* +c

Puc. 17.58 Huil BiApizok AB

abcosg. *
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4.V tpuymitt mipamini DABC rpah ACD — mpanwibinid TPRKYTHK i3 CTOPOHOIO @, rpait
ABC — pisoSenperli npamoky it Tprkyrimk (£ ACB =90%), Bifowo, mo BD = b. Juait sema-
auiry BorpasiHoro kyra AC.

* Ha puc. 17.59 niokasano nipasiny DABC, E — cepeunia peSpa AC, EF — cepemis ninis A ABC.
Towitamo, wo EFLAC, DE LAC, ovke, £ DEF— inifinuii xyr asorpamsioro iyma AC, To-

ﬂiEF:;lB(‘:;—u, DE sLB:z/ﬁ Ocxinnkn DF — weniana AABD, 1o DI =

=%(2u:+lbz -(aﬁ z):

e
wos piy = DE- +EF? ~DF?
2DE -EF
2
Biaa e e A by
a*y3

5. Jporpaisiii KyT pH peGpi OCHOBH MPAH.TbHOT TPHKYTHOI MpAMIZH JOPIBHIOE G, & JIBOTPRHAHH
KyT npu i Giuromy peGpi B. [lopects, mo 3cos” o + 2cos i = 1.

* Ha puc. 17.60 noxasaso npasmibiy TpuxyTsy nipamizy PABC. Hexall wiomma ociosi mipamias
OpiBHIOE S, mwioma Giuwoi rpasi Sy. TipoeKTyioun GitHi rpaiii HA MIOMMHY OCHORM i KOPHCTYIOWHCH
Teopenoio npo Momy Mpoekii, MacMo S = 3S;cos e Mpoektyioun nipamiay na Giuwy rpain PBC
nipawiaw, Maewo S; = 28,08 B + S cos .

Poss"my1oun cHeTeMy

$=38, cosar,
S, =28, cosp+Scosa,

aictaemo 3cos” a + 2c08 b = 1, o i 1peBa 6y:io Hosecru. *

Bnpacu

1. JloBecTH, 1o MHMOGiAKHI PeGpa NPARKILHON TPHKY THOT MM B3ACMHO NEpHeH YT,

2. Jlano PABCD — npasssia sot#piiyTha nipasina. osects, wo PA L BD,

3. Jlano PAyda...An — npansmsia n-kymia nipawiza. Jlosecti, o PA; L A,

4. Bepuinia 4, TpuKyroi npwswu ABCAiB,C) pisonigiarena vix seputis A, B, C, a AABC —
npassint, Jovecrn, mo A4, L BC.

5. Boi peGpa npasithHoi TpHKyTHOT nipiai ABCALB,C, piasi Misk coBoto. uaiity kyr ik nps-
M AC, i CB.

6. Hepes faHy TOUKY NDOBECTH TPSMY, TIEPIIEHAHKYIPHY A0 JAHOT NIOUHHH.




[image: image25.jpg]7. Uepes Ay TOUKY HPOBECTH MIOIMHLY, EPNEHHKYIAPHY 2O ARHOI MPAMOL.

8. CropoHa 0CHOBH NPABKILHOI TPHKYTHOI MipaMiTH ZI0piBiIoe @, a Giune pe6po 2a. Inaia 1ob-
sxHy IpoeKi Gisoro peGpa na mtomRy Gitoi rpai.

9, Pebipo ky6a ABCDAB1C1D; zopinkioe . 3naiiTs nafikopomuy ifcTans Mk peSpass 4,3, i AC.

10. Y pmxyrmili nipasizti DABC bei peGpa piwi a. TIOGy/yBaTH Critb it NepHeHTHKY A NPAMHX
AD i BC i smaiimh #oro nowxsny.

11. JIni momHHK B3€MHO Nepres iy pHi. Kikiti BIAPITka MeXaTh Ha IHX IIOMMHAX i B~
Hi pi tinii | ix nepeTHay HA BitcTaii Ay i hy. 3uaiiTh HARKOpOTULY BINCTANS MK 1M BUpI3KOM TA
npaMoio L

12. 3 nepunn A npamoxyTHuKa ABCD 210 Horo IWIONIMIH TIpOBEIERO Mepmermxy:1sp AP. 3naiiu
BiACTaHb Miok npamME PA i BD, FIKIO CTOPOHY TIPAMOKYTHHKA Disii d i b.

13. Jlano ky6 ABCDABIC\D;. Touxa K — cepemnia pebpa CD. 3uaiis mafixopormy piacrans
ik ipainin BD i Dy K, AKito peGpo KyGa AopiHioe a.

14. STxi KyT YTBOPIOE ArOHATS KyGa 3 HOTO PpANHIO?

15. Biapitok mae nowxiy a. Kinui fioro siaiaeni pixt rwiomsim ua sizerasi b i c. Jnaiimy kyt
NiZK USMOIO, 110 MICTHTS Liefi BUIPIZOK, i ILIOUHHOIO (pOTFTHHYTH /LB BHIAZKH).

16. 3 Toukm M 103 IIOUHHOK O IpoBeeHO 1o Hei noxuni MA ta MB, npusomy MA L MB. 11i
0N YTROPIOIOTS 3 [VIOWIAHOK G KyTH [} i 7 BiAMOBI/HO. FHaiTh Ky Mk RAOWHHOIO G i HepOHTH-
KYIIIpOM, TIpOBexeitiM 3 TotKK M Ha npamy AB.

17. Touka M pizaiea Biz itomuss [} 5a sizcTaish h. 3 Toukn M npopeieHo 20 el niouuiy 1si
BIAENMHO TIEPNCHHKY AP IOXHI MA i MB, M0 YTBOPIOIOTS 3 Momuoio [ pisHi Kyt o Juaiima AB.

18. KaTeT npsMOKYTHOFO TPHKYTHHK JOPIBHIOC @ i IeXHTS y wioutisi . JIpyruit kater jopismioc
b i YIBOPIOE 3 Wi€io TVIOMAHOIO KYT Gi. 3HaliTH KYT MiK TiOTeHY30K MPAMOKYTHOFO TPHKYTHHKA i
wiomuRoI0 .

19. Hepes ocoBY piBHOGRAPEHONO TPHKYTHHKA MpoBeteHo mioutky. JlosecTs, mo Giumi cropons
IPHKYTHHKA YTBOPIOIOTS 3 HI€10 IIOUIHHOIO PIBHI KYTH.

20. TIpsMa yTBOPIOE i3 CTOPOHAMH TPAMOTO KYTA PibHii KyTH BETHUMHOIO 0. SIKHit KYT yTBOPIOE U
1IpAMA 3 IUIOIHHOIO IPANOTO KyTa?

21. Binpisok AB napanemsii miomusi 6. 3 fioro kinnis npopenero 1o mommiK moxwi AC=c,
BD = d. Tloxwna AC yTRopIoe 3 IIOIHHOIO © KyT 0. 3HaKTH KyT Haxwry npaoi BD 10 IUIOMHHH O.

22. Touxa M Bitanesa Bt TIONUIH o. Ha BACTANS h. 3 TOUKH M TIPOBNIEHO 10 TLIOMMAN G 2B
TOXHI, WO YTROPIOIOTS 3 Helo kym 30 i 45°. Ky M NpoeKuiaMm waX TOXIHX fiopisiioe 150°
3aiiTH BIACTAHE MK OCHOBAMM IOXWIHY,

23. 73 TouKs, WO Bi/UIATeNa B IUIOUHILA 1 BYICTAN d, NDOBEAEHO ABi MO, MO YTBOPIOIOT, 3
IUIOMHHOIO KyTH .1 . & Mik cOG0I0 — KyT. iraiiTht BICTAIS MK OCHOBANH MOXHIAX.

24, i KaTeT PiBHOGEAPEHOTO PAMOKYTHAKA IEXHTH & IIOUIMK o, & APYTHH YTBOPIOE 3 i€t
TomAKOI0 kyT 45°. ST KyT YTROPIOE iNIOTeRY3A 3 I1i€i0 TLIONIKHOK?

25, Kisni winpis 10 eM BaneRaTh rpaRsM ABOTpaNHOTO KyTa. Binctani A4, i BB) six Kinuin
AAHOTO BipiKa 40 PEOPA ABOTPANIOTO KyTa AOPIBHIONTS BIATOBIANO 5 i 6 oM, 4,8 = 8 o Juaiir
ABorpaskuii Ky,

26. Y Tpuymiii wipawizi DABC pano: AB=14, DC=
nworpasmii xyT npy peGpi AB.

27. Cropona kanpara fopissioe 10 ew. Floro oproronaithioio npoexicto Ha miommHy G ¢ pomE
nomero S0 ey’ 3naliti KyT Mik IIOIHHOIO G | IIOMAHO KEAPATA.

28. Jlsorpanmuit KyT nipH peGpi OCHOBH NPABIILHOT TOTHPHKYTHOY ipaMi/H AOPBHIOE ., a npH Gi-
uHOMy peGpi . JlosectH, 1o cos B+ cos” o= 0.

AC = BC = AD =BD =9 cm. 3naitty

29. Thionty Gittof TIOREpXHi TPABTHHO] MIPaMiA MOKHA alTH 32 JOPMYI0I0 S 5 ne

cosg’
Ss i §— piAnosio Mo GIHOT MOBEPXHi i OCHOBH TIpAMiAH, @ — ABOrpARHMH KyT MpH peGpi
ociionk mipamizn. Brnecti 1o popuyy.
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4.1. Tpu rIpoMeni i3 CITLTBHIM TIOYATKOM, TI{0 He JIeXATH B OJIHiii TUIONHI, YTBOPIOIOT:
mpuzpannuii kym (puc. 17.61). Crrinbruit novarox O 1HX IPOMEHIB HASMBAETHCS Geputil-
o kyma. TIpoMeHi HaIMBAIOTHCS peGpamu, IUIOCKE KyTH TIpH BEpIIAH] TPHIPAHHOIO KyTa
HAMBAIOTHCS HOTO 2panamu. I'Pari TPHIPAHHOIO KyTa YTBOPIOIOTh 0802panii Kymil.

U
¢ A
a,
¢ A [}
s
/3

Puc. 17.61 Pue. 17.62 Puc. 17.63

A

Teopema 1. Kooicnuit niockuic Kym mpuzpannozo kyma menutuit 3a c}wy Qeox inutux
1020 nrocKux Kymis.

* Ha ofHoMy 3 IIOMEHIB TPUTPAHHOTO KyTa BUOCPEMO /IOBUIbHY TOUKY A, a Ha Jpyro-
My — JI0BUIbHY Touxy B (pHc. 17.62). Moyma BBaxcatH, 1o Turockwit kyT AOB HaiGimb-
T 3 TPBOX Horo ruiockux KyTis. Hexait £ AOB = o, THumi fipa 10I0¢Ki KyTH Hexait MAioTh
semrtn B 1 y. Ha pinpisky AB Bispmemo Touxy D Taky, mo £ AOD = . Ha npomesi,
BigMiHHOMY Bif npomenis OA i OB, Bimcuiazemo Bigpisok OC =OD, npuuomy
£ A0C =B, £ BOC =y, A AOC = A AOD. 3pijen AC = AD. 3a BIacTHBICTIO TPHKYTHHKA
AC +BC > AB a6o AC + BC > AD + BD ssijxn BC > BD, 60 AC = AD. Tpuxyrrmaxu OBC
i OBD matoth 1o /i pissi ctopors. Tomy MpoTH GLILLIOL TPETEOT CTOPOHH HEKHTE Gillh-
it KyT, To610 £ BOC > £ BOD. 3pisen summisae, mo £BOC + £ AOC > £ BOD +
+ £ AOD aGo y + B > o, mo i TpeGa Gyo gosectu. *

Teopesta 2. o+ P+ < 360°. Inaxuce, cyma nnocxux xymis mpuzpannozo xyma men-
wa nigie 360°.

* Ha puc. 17.63 nokasano Tpurpamiuit kyr AOBC. Tpomins OA; gonosHsmbiii
BiZHOCHO Tipomens OA. Postismemo Tpurpannuii kyr OABC. Skmo £ BOC = a,
£AOC =P, ZAOB=1y, 10 £ A\OB=180°~7, £ A,0C = 180° — B. 3rimo 3 TeopeMoio 1
ZBOC < £ AiOB + £ A,0C a60 & < 180° ~ y + 180° ~ B, 3mimcu o + B+ < 360°, *

Teopema 3 (meopena xocunycie dax mpuzpannozo Kyma):

cos 0. = cos ff cos y + sin P sin y cos 4,
e o, B, Y — nnocki kymu, A — dsoepannui kym, ymeopenuit naowunamu kymie f i y.

* Ha peGpax Tpurpansoro kyra OABC BijKIaeMO OJMHIHH] BEKTOPH O;L 07}, (;C
(puc. 17.64). Hexat OA = e, , OB =¢; ,0C =e, . Ha nipovesti OA nissmeno roucr M

i N'taxi, 1o MB L O4 i NC L OA. Kyr wivk pexropasss NC' a MB zopisiioe e A




[image: image27.jpg]morparoro kyra OA. Ockinbkit [ex |=[e, |= 1, 10 NC = sin B, MB = sin 1 (sBaxacyo,

10 £ BOC = o, 2 MOB=y, £ NOC=pY, ON =¢, cosp, OM =e, cosy. Jlari nowimu-

MO, M0 e: =0?V+I\7CA;, oos[H-/\?C‘ e; =031+1\/737 J,cosy-t—M—i?. 10610
- iy
ey-ey =wsﬁcosy(e,] +NC-MB (17.1)
(v spaxysamt, mo NCLe, ta MBLe, i NC-e, =MB-e,
3 pismocti (17.1) Maexo

0).

cos ot = cos B cos y + sin B sin y cos 4,

10 # Tpe6a Gyo osecTn. *

JayBakeHuA 3a IONOMOTOI0 JOBECHOT TeOPEMH MOANR OGHC-
JIMTH BESTHUHHY ABOTPAHHOTO KyTA, 3HAI0UH HOTO IIOCKi KyTH:
cosa—coseosy

cos A= 2
sinpsiny

SIKIO TpaHi TUIOCKHX KyTiB B3a€EMHO TIEPIIeH/MKYIAPHI, i~
craemo (popMyITy TPhOX KOCHHYCIB: €OS 0L = C0S B oS Y.

Killbka IPOMEHIB i3 CIIUIBHUM [OYATKOM, 3 SIKUX HISKi TPH
He NeXaTh B OJHil TUIONMHI, YTBOPIOKITh MHO202PaKNUiE Kym
(puc. 17.65). Thiocki KyTH TpH BEPUIMHI KyTa Ha3HBalOTHCH
2panamu, a caMi NIPOMeHi — pefpami MHOTOTPAHHOTO KyTa,
Touka O — @epuuHoI0 MHOTOTPAHHONO KyTa. 3a MHMCIOM rpa-
Helt MHOTOrPAHHMH KyT HA3MBAETHCS TPMIPaHHWM, HOTHPH-
IPAHHMM TOMO. SIKIO BCi FPaHi MHOTOFPAHHONO KyTa JIEXATh 10 OfUH GiK BiA KOAdOf 3
IUIONME H0ro Tpasefi, KyT HA3MBAETHCS OMyKIMM. Mu posmisiarHMeMo TUTBKH ONYKITE
MHOTOrpartHi KyTH.

Teopesa 4. Kooinuii miockuil kym Mi0202pann0z0 Kyma g
Menuuuil 619 CyMu 6CiX IHULLX 11020 NOCKUX Kymi6.

Teopema 5. Cyma nnockux Kymis Onykno20 MH0202paKuKa
Menua nige 360°.

Puc. 17.64

Japaui
1. JTa mtocki kyTH TpHTpaNOro KyTa pismi 70 i 100°. SIxi snavens
Moke warTH TpeTili KyT o7
* Ockisbke cyMa JOX IUIOCKHX Kyrin Gimua a 1perif, To
70° + 100° > o, 170° > . 3 isutoro Goky, Tpetifl Kyr Mac Gymi Gimsimim
3 pismmo ABOX iy kyris, Orae o> 100°—70°, a>30°. Biano- Puc. 17.65
wits: 30° < @ < 170° * Tepesipte, mo o + 70° + 100° < 360°.
2. Cywa 1LI0CKHX KyTiB TPRIPAIIIOFo KyTa Aopissioe 180°. JloneeTs, mto i Kyr rocTpi.
* Hexafh ¢, B, ¥ — 100K KyTH TPHIPAIHOro KyTa. 3 ymoBoio o + B+ = 180°. Slxuto omn 3 ky-
i, HATIpHKIZL G, e rocTpHH, T0 G 2 90°; Togi B+ 7 < 90° < a. M Lifinuiu cynepeunocti Teopeni 1.
oy i kyTH 1oSTpi. *




[image: image28.jpg]3. Tpurpanswil KyT HASMBACTHCS TPIMIAM, SKIO Bei fioro TIOCK KyTH TpAN. J{oBecTH, MO Y Ips-
MOIO TPHIPAHHOF KYTa BCi ABOTPAH KYTH TpAMI.

* Ha pic. 17.66 soGpaxeno npauiit tpurpamali xyr OABC. Posriemo anorpamumit kyr OA.
Ocxinsxn OC LOA i OB L OA, 1o BOC — ninifiunit xyr asorpanmoro kyrm OA; £ BOC=90° 3a
YMOBOIO. AHAJIOIfHO AOBE/IENO, 10 /1B iR ABOTpAII KyTH npsvi. *

4. Tlocki KyTH TPHPasHOT KyTa AopiBHIOoTS 60, 60 i 90°. Ha pebpax TpHrpamioro kyra sizkia-
7eHo pibi BUpisKH. JIOBECTH, 1O TIONIHA, Sk TPOXOIHTS Heped KIAi BIAPIAKID, TepreH Ky IIpHA
10 TpaHi GLILINOTO IOCKOTO KyTa.

p
8
Y
D 4
Puc, 17.66 Prc. 17.67 Pac, 17.68

* Ha puc. 17.67 3oGpaseno Tpurpantuit kyr OABC. Hexait OA = 0B =0C= a; D — cepepunia
vinpiaka BC. Tpuwymnks OAC i OAB npavwsmsiti, Tomy AB = AC = a; AD — weiaua i sucora AABC;
AD L BC. Tpuxymauxn ABC i OBC piii 38 TpeThoio 03MAKOK0 PIRHOCTI TpHKyTHHKiB. Ockitbkn
ZBAC = £BOC=90°, To AD=0D = CD. Terep 3posywizo, wo pukyrswss OAD i OCD pinsi.
Orxe, £ ADO =90°, 10670 psiva AD nepnemuKyspia o niomsinn OBC; wionuna ABC neprien-
AukypHa 70 momusK BOC 3a 03HAKOK0 NMEPNEHIAKYISPHOCT] ILIOIIHH, *

5. Ocuosoro nipamiau PABCD (pue. 17.68) € mpswokyrmx ABCD. it peGpo PA nepriemuxy-
sTpie 70 IIOWHHN OCHOBH. lonecTs, mo

cos £PC=~cos ZBC - cos £ CD.

Posr1AeMo TPHI P KyT 3 Bepiioio C. 30 TOPEMOIO KOCHHYCIB AU THHIPAHHOTO KYT MACMO
cosf —cosy cos

sinysind
ne o= £PC, B= £ DCB, Y= £PCB, 8= £ PCD. Ockinskn £ DCB =90°, To cos a.= - ctgyctg § =
- HOADC e BOANA AD AR

PBPD PDPB  PDPB

cosa=

~ 08 £ CD - cos £ BC, mo # 1peGa Gyso tonecr. *

4.2. Muozozpannukor HasMBACTHCS TUI0, 0GMeXEHE CKIHYEHHHM ‘MMCIOM IUIONIMH.
[loBepxist MHOFOPPAHHMKA CKIIAKACTHCA 13 CKIHUCHHOTO YHCIIA MHOTOKYTHUKIB, 110 HAW-
BAIOTBCA epanami Muozozpannuxa. CTOPOHM IPaHeH HA3MBAIOTECA peBpamu, & BEPIIH-
HU — 6epriunamu Miozozpannuka. Bitpisok, sKuit Criony4ac Jipi BEpIMHK, 1O HE JekaTh
B OJIHi# TpaH] MHOTOTPAHHUKA, HASHBAETLCS HOTO Oiazonantio. MHOTOTPAHHHK HA3HBACTS-
S ONYRITUM, SIKITIO BIH JIEHKUTD 10 O/H GiK Biji KOAHOT 3 [UIONIMH, 5IKi HOro 06MexKyioTh.

IHIIie O3IHAMEHEHSL OTTYKIOrO MHOTOTPAHHMKA: MHOTOIAHHHK HA3HBAETHCS OMYKIUM, SK-
1110 PasoM 3 Gy/b-SKUMH JBOMA CBOIMM TouKamu A, B Bilt MICTHTS 1 Bech Bifpisok AB. Jlami
OIS IATHMEMO TUTHKH OMYIJIL MHOTOTPAHHMKHL.




[image: image29.jpg]OcHOBHI NO3HAYSHES: ' — 06’ €M, § — IUIoI{a OCHOBH, S5 — IUTONA GiUHOI TOBePXHi,
Sp— TUIONILA TIOBHO NIOBEPXHI, P — nepuMeTp ocHoBH, | — Givte peGpo, H — BucoTa.

4.3. [puzmoio HAIMBACTHCS MOTOTPAHHKK, y SKOTO /Bi IpaHi (OCHOBH) JIeKaTh B Iapa-
NeIBHUX ITIONMHAX, & BCi pebpa 1103a LIMMH I'PaHIMH NapaTensHi Mk o600

T'pani, BIAMIHHI Biji OCHOB, HASHBAIOTECS GiunuMu epanamit, a ix pebpa HAIHBAIOTLCH
Giunumu peGpamu. Bei Giami peGpa pisHi Mix coGOIO KX NIapaTe/IHI BiAPI3KH, OGMENEH:
JIBOMA Mapale/THHUMK ToionHamu. Bei Givri rpani NpusMu € napaienorpavamu. Bimo-
BiJHI CTOPOHM OCHOB IPH3MHU PiBHi i napanessHi. ToMy B OCHOBaX JIeXars PiBHI MHOTOKY-
THHKH.

ITosepxis npuamu CKIaJacThest 3 IBOX OCHOB Ta Giumoi noepxi. Bucomoio npuzmu
HASHBACTHCS BIIPI3OK, KW € CIIUTHHIUM HEPIICH/TKYIISPOM INTOMIHH, B SKHX JIEKATH OCHO-
BU TpU3MH, BHCOTOIO TPU3MH € BifCTAHD F MisK IDIONIHHAMM OCHOB.

Mepepis npuavu TUIOUIMHOL, POBECHOIO Uepes JBa
Giunmx peGpa, 10 HE HATEKATh OJHIN rpaHi, Ha3UBACTh-
o1 diazonansuum nepepisom npusmu. Ha puc. 17.69
TIOKa3aHo YOTHpUKYTHY Tipusmy ABCDAB\C\D;. Tlapa-
nentorpam BDD\ B, — niaroxanbimii nepepis nprsmu. [lo
YHCITY CTOPIH OCHOBM IPW3MAa HA3UBAETHCS TPHKYTHOIO,
YOTUPUKYTHOIO, I1' SITHKYTHOIO TOIIO. .

Ipamoio nazuBacThea TpHIMa, Y SKOi Giume peGpo
TEPIICHMKYISIPHE /IO TUIONTMHM OCHOBHM, iHII MPH3MK
HAIHBAIOTHCS NOXUAUMIU

Puc. 17.69 I pasunbnon HABMBACTHCS (PIMA [PH3MA, OCHOBOIO
SKOT € [IPABIITBHIH MHOTOKYTHUK.

TIpu3ma, OCHOBOIO SIKOT € NMAPATeOrPaM, HA3MBACTECS NApaneneninedom.

Ilnougero Giunor nosepxii Sg UMM HASHBACTECS CyMa TUIONY fi GiHITX TpaHeri.

IInouyeio noenoi nosepxni Sy HASMBACTLCS CyMa TUTOMI BCIX ii rpaneit:

S =Ss+2S, sie S — wioma ocHOBY NpH3MH, Se— IUTOMA GiMHOT MOBEPXEHI.

Ilepnenduxynsapium nepepizom npuzmu HASMBACTHCS MHOTOKYTHHK, [UIONMHA SKOTO
TEPHCHUKYNAPHA 10 GiuHOro pelpa MPHIMK, 4 BEPUIMHK JEKATH Ha IPIMKX, IO TPOXO-
2i5Th yepes Giumi pe6pa. Ha prc. 17.70 mokasaso 11 sHkyTHHK MNPQT — rieprieH mKyIis-
pHii iepepis npuimu ABCDEAB\C1DiE). Koxwa
CIOpOHA MHOTOKYTHWKA, AKHi € TIePICH/MKYIIp-
HHM TepepisoM, — Iie BUCOTa /iesikoi GivHOI rpaHi.
Tomy ruionga kool GiuHoi rpami jopisHioe laj,
Jie | — Giupe peGpo NpH3MH, a; — [IesKa CTOPOHA
NEpreH/MKYISpHOro  nepepizy.  Jani  Maemo
Ss=lay + lay + ...+ lay = IP, je P— riepumerp
TIEPIICHMKYIIIPHOTO Iepepisy.

3okpema, SKIIO Tpu3Ma psiva, 10 Sg = P+ H.

4.4. Teopema 1. Koowcnuit napanenenined mae
yenmp cunempii.

* Hexait O — cepeyna jaronani BD; napa-
nenreninesta ABCDABIC1D) (puc. 17.71). Puc. 17.70

i





[image: image30.jpg]) C, JloBezenmo, 1o O — IEHTp CHMETPIi 1HOT0 Napaie-
v neninena. OCKITHKM KOXHMI JIArOHAMBHIA TIepepis
A napanenerninejia — napajenorpaM 3 meHrpoM O, To
A 18 KOKHOI BEPUIMHH Mapaienerinesa 3IHaieTses

il BepUMHA, CHMETpHUHA i BiHOCHO TouxH ()
Omxe, O — 1eHTp cHMeTpii napanenerninesa. *

c Hacaigox. [Mpomurescni pani Gydy-aKo20 napaneseni-
‘neda pieni @ napaneasii.
4 /1 ITpaMOKymHuM HA3MBAETHCH TIApaJererines, Bei
TpaHi AKOTO IPAMOKY THHKH.
Puc. 17.71 TlpsiMokyTHIH Napanenenirie]l 3 PIBHAMH peGpaMi
HAMBACTECS KYOOM.

Tpu peGpa, 110 BUXOASTH 3 OJHi€ BEPIIMIH NPAMO- 2, e,
KYTHOTO TiApaernerimesa, HasHBaloTheA HOro eumipamu "
(Ooeancuna, wupuna, cucoma). #

Teopesa 2. Keadpam diazonani npamoxymnozo na-
panenenineda dopienoe cymi keadpamis 1020 umipis: \

d=ad+p+c /%\ c

* Jlerko MOMITHTH, IO BC1 JIArOHATI TPAMOKYTHOrO
napaerneinesa pisHi. b ]

Ha puc. 17.72 mokasaHo NPAMOKYTHHMIl Napaeneri-
1ex ABCDAB\C1Dy. 3a Teopemoio [Tidharopa Maemo Pue. 17.72

BD! =DD} +BD* =DD} +DA* +DC* .*

3ayBajimo, 1O sKifo peGpo kyGa JOpiBHIOE @, a jiaromank Horo yopismioe d, To
#=3a%id=ay3.

3axaui
1. Ha peGpax Tpukymof npushm aauo toux M, N. P (pue. 17.73). TloGyaysatu nepepis npiamu
IUIOIIHHOIO, MO MPOXOTHTS Hepes Jari TOUKH.

* MN — cnig ciwdoi IiomMHH Ha rpadi ABBi4,. Hexaii
M
7

A

cnipy ciumof miomuny na nnommni ABC; PT()CB = L. Buxopuc-
TOBYIOUH TeOpeMY PO CIAH (1HB. Teopemy 2, 1. 2.3), IpOBOAHMO.
sizpisox MK || LP. Illyxammii nepepis — ' amukyrink PLNMK. *
2. OCHOBOI NPAMOTO Napaesertinesa € poMs i3 CTOPOoI0
(prc. 17.74) i roctpuy Kyrow c. Binbia Aiarowams napaeseni-
1188 YTBOPIOE 3 IIONHHOK OCHOBK KyT Y. 3HAHTH TIONTY HOBHO!
TOBEpXHI Napaesenine a.
* Bizomo, mo
T Sa=85+25, (7.1
ne S=a'sina. Hexai AC — Gimma giaronams pomba ABCD,
7 omke, A,C — Ginbma fiarouans napaeseninesa. 3 IPAMOKyTHo-
1o piky MK AOB Macso

T=MNAB. Touxa T Hanexuts ciuniii miommi, Tomy PL —
%

Pue. 17.73 AO = 4B cos /2, 3wizxu AC = 240 = 2a cos (/2).




[image: image31.jpg]3 npaMoKyTHOTO TpKKyTHHKS 4AC MacMo Aid = AC gy =
=2acos(w2)tgy, Sy=44B-Ad=8a*cos (a/2)1gy. Tenep 3
pissocri (317.1) Macao

Sn=8a* tgy cos (w2) + 24’ sin .
Biamosine: 2a*(4tg ¥ cos (w2) + sina). *

3. BincTani MiX MPAMHME, IO IPOXOLATH Wepes Giuui pebpa
noxw0T npHIME (pHe. 17.75), nopismoiors 13, 14 i 15 ew. 3naiim
BUICTANE MR IIOIMHOIO Cepetbol N0 BenAwMHI Mo Ginof
rpani i npomneKHIM GistimM peGpon.

Puc. 17.74 * Hexalt AMNP — 1 TepriesTaky Dl IEpepis TOXIUION TpHINH,

MN=13, NP= 14, PM=15 cw, Tomi BCC\B; — cepemis o sewsiii

twiom Givwa rpass, Hexaii M7 — sncora AMNP, Ockim miomusa MNP neprenuakympia 20 Gistioro
pebpa, 1o MT L BB, i MT LPN. Orke, MT — myxaia sizcrans. 3a dopmynoro I'epora Macmo Syee =

=v21:8:7:6 =84 Sup f%"LIT‘I’N a6o 84 = MT - 142 ssiaxu MT = 12. Bianosias: 12 oM. *

4, OcHOBOK NPHIMH € NPABIIL I TPHKYTHMK i3 CTOPOHOIO a (pHe. 17.76). Bitite peGpo b Haxitie-
He 10 IUIOUKHH OCHOBH M1zt KyToM y. 3HaliT 1stomy GiMHOT MOBEPXHi IPHIMH, FKIO BIXOMO, 1O Bep-
LKA BEPNHBOT OCHOBH A IPOCKTYETECA B UHTP O HHAHOL.

Puc. 17.75 Puc. 17.76

* Ockinkki 40 L BC, 10 414 L BC 3a TeopeMolo npo TpH Nepreryukywiph; BiB | 4,4, orxe,
BB L BC. Taxum o, Giuna rpans BCC1B; — npamoxymunk; CD — sucora AABC; 4D L AB. 3
npaMOKyTHOTO “TpikyTHIKa 4140 Maemo A0 =bsin{. 3 mpamokyrHoro TpukyTHHKa A.DO Mac-

Mo A D=y/4,0% +DO* =(bsiny)’ +a? [12. Heat S 45 , =5, Sppec =S,, oM S, =
1 ) =St Smee =Sa )

=ay(bsiny)’ +a* /12, S, =ab. Orxe,

§,=25,+5,

By T
Bignosiay: ~=12(bsiny)* +a* +ab.
V3 {paiot)

5. Kyru, 5iki yTBopIoe AiATONAI, MPAMOKYTIOPO MapANenertifiean 3 peGpaY, W0 BUXOATS 3 OaieT
BEpUIHITH, 0pIBHIONOTS 0, i y. KOCHHYCH LUEX KYTiB HASHBAIOTLCS HANPSNIHMH KOCHHYCAMI BEKTO-
pa— miaroaui. Jlosecta, mo

12(bsiny )’ +a* +ab

3

cos? o+ cos? B+ cos?y = 1. (m7.2)




[image: image32.jpg]* PosriuaHeMo ofumwHMii BekTop — Aiaromams @, To6To |a| = 1. Oueswno, ax=|a| cos o

ay=c0s P, a:=cosy, T06T0 a = {cos 0, cos b, cosy}. 3 pintoeria] = y/oos? a-+cos? b+ cos®

AieTacso noTpiGumi pesyTar, *

4.5. MHOrorpanHHK, y SKOTrO O/iHa IPaib, [0 HASHBAETHCSH OCHOBOIO, — MHOIOKYTHHK,
a iHIN rpaHi — TPUKYTHHKA 13 CTIUTHHOIO BEPUIMHOIO, HA3MBACTBCH Mipamioow. Ipani,
BIIMIHHI BiJl OCHOBH, Ha3HBAKOTHCA Hiunumu. CTIUTbHA BEPUHHA GiMHMX TpaHeH HaMBac-
ThCA @epuutoio nipamiou. PeGpa, MO CHIONYYAIOTh BEPIMHY MDAMIHA 3 BEPUIHHAMK
OCHOBH, HASUBAKOTLCA Giunumu. Bucomoro nipamiou Ha3HBAETCS TIGPIICHMKYIISP, 1IPoBe-
JIeHHI 3 BEPIIMHM IMipaMi Ha i ocHoBY. JIOBHHA LBOI0 TEPIEHIMKYISPA MO3HAYAETHOS
GykBOKO H. 3alIeKHO Bijl YMCIa CTOPIH OCHOBM MipaMijia HASHBAETBCS MPUKVIHOIO, HOMI-

4

Puc. 17.77

pukymnoio, n’amuxymnorn Tomo. Ilipamiga
HAZUBAETLCA NPAGWIBHOIO, SKINO i OCHOBA —
TNpaBWILHHI MHOMOKYTHHK, & BHCOTA TPOXO/HTE
uepe3s LeHTP ocHoBH. Ilepepis mipamim ruio-
IIMHOIO, HI0 MPOXOATH Yepes BEPIIMHY i Jiaro-
HAITh OCHOBH, HASUBACTLCS Oiaz0NanbHUM nepe-
pizom. TIo3Ha4AIONA IHPaMiy, CIIOMATKY HAM-
BAIOTY, if BEPIIMHY, A TIOTiM BEPIMIM OCHOBH.

Teopema 1. Sxuyo eci Giuni pebpa nipanion
piani, mo I gucoma npoxodums uepes yenmp
Kona, ONUCan020 HABKANo OCHOBI.

*Hexait PO — sucora TpaMi
(puc. 17.77). Ockimsku Bei Givmi peGpa pishi,
iX mpoeKilii Ha IUIONMMHY OCHOBM piBHi, TOGTO
O4=0B=0C = Omxe, O — wenTp Kona,
OIIMCAHOTO HABKOO OCHOBH. *

Teopena 2. ko eci Giuni zpani nipariou odnaxoso naxureni 00 niowuH ocHoSH,
a eucoma npaxodums ecepeduni nipamidu, mo sucoma npoxodums uepes yeump Kara,

enucanozo & ocHosy nipamiou.
* Hexait PO — pucora nipamiu (puc. 17.78). TIposenemo
TIePIEHMKYIAPH 3 Toukk O Ha CToporn ocxow. Hexait OM i
ON — pa Taxux neprierywkysipy; £ PMO i £ PNO — niniit-
HI KyTH JBOrPaHHMX KyTiB i peGpax AC 1 BC ocHOBY mipaMi-
. 3a ymoBoro £ PMO= £ PNO, orxe, APMO=APNO i
OM = ON. Touxa O ommaxoBo BizzianeHa Bix cropit AC i BC.
AHAIONYHO JIOBEAEMO, O Touka () OJHAKOBO BifJAIeHa BiXl
YCIX CTOIH OCHOBH, OTKe, BOHA € LIEHTPOM BITHCAHOTO Koma. *
Teopema 3. Axwo sci Giuni 2pani nipamiou Haxuneni 0o

s
nouguiI OcHOsI Mid 0OHGKOFIM Kymav @, mo S g = e

(hopMyz1a CIIpaBe;VTHBA, 30KPEMA, /sl PABHITBHOT TTiPaMiH Puc. 17.78




[image: image33.jpg]Tenep 2 piptiocti (TT17.3) Maemo

4cosy

3.V npaswsHii worHpaKyTHiK nipasixi (puc, 17.82) sworpasiil KyT npi peGpi ocoBK Jopin-
#i0e B, a cTopona ocHoBH @, Uepes peGpo 0CHOBH NPOBEACHO MIOIHAY MiA KyToM ¥ (0= < B) a0
ILIONMIH OCHOBH, 3HAHTH IOy epepiy.

* Maesto PE i PF— anogpems mipavian, £ PEF =  5a yvo-
Boto, AB = a. Y wiousi PEF npobeiemo ipisok EK Tax, mo
ZKEF =Y. Yepea Touxy K nposenemo sinpisox MN | DC. [Liomuisa
AMNB yrmopioe 3 IWIOIMHOO OCHOBH. TpaMiZ KyT Y. V. nepepisi
‘Maeo Tpanenito AMNB, rioma o

§=(AB + MN) KE/2. (IM17.
3 A KEF 32 Te0peNOIo CHEYCIB MIENO
KE EF ! asinP
KE _ :  swiai ;
sinp si..(nm -(B+7)) sin(B+7)
IR R
" siny sm(ﬂ+y) sm(B+'{)
s 3 upAvoKyTHOTO TPHKyTHAKa POF (PO — BicoTa mipaviak)
oF

amaxogmo PF

= . 3 nogibuocti A PMN i A PDC sarumeso BiHomeHHs
cosp 2cosp

IBISIKK

KF]za[l_ZucsBsiny]AUSi“(B”Y)»
sin(p+y) ) sin(B+v)
Teneps pisitocti (317.4) wacmo

I[Masin(lifv)] asin _a*sin? Beosy

=2\ Sn(pry) (e ) smt (8 r) |

a¥sin?
Binaasiaud oY |
sin® (B+v)
4. Tnoui ocion spisasiol mipanizk (pic. 17.83) opintiotors, O 1a ¢ (> ), a mcora H. it

BHCOTY WIPANA, SIKA ACTIOBHIOE i3I MpaNiLy 710 TIOBHOL
+ Hexai PO, = h. 3riAiio 3 TeopeMOI0 PO NAPAie/TbHi Tlepepiai Mpayi/iu (k. 1. 4.5) Macho

fyq

Bianosiae:
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1. JIpa MI0CKi KyTH TPHIPAHHOrO KyTa IOPIBHIOIOTS
60 90°. B sKHX MEAAX SHIXOHTLES THATEHIS TPETHOrO
xyra?

2. Jlpa miocki KyTH TPRIPAHHOTO KYTa JOpBHIONOTS
110§ 80°. B sikiX MeAaX JHAXOTMTLCH SHATEHIS TPeThO-
ro kyra?

3. Koskituid niockiil KyT THEPAIEOTO KyTa A0pin-
nioe 45°. 3uaity fioro aBorpani Kyt

4. Y TpurpanHoMy KyTi ABa nnocki kytu no 45
Aworpanifi KyT i WAME npaMud. 3uadmi Tpetiit
wiocku KyT.

5. Ko miockidh kyT TPHIPARHOTO KyTa Mac Be-
mrwmny o (0 < o < 1/2). Ha ofomy 3 pebep pastro Touky
WA BACTam @ Bin RepmMNM XyTa. JualiTi BACTARL Bi
i€l TOMKH 10 ILIONHHH MPOTHICKHOR TPalli.

6. Bire peGpo npuai fopiniioe b i Raxinene 10
IUIOUHIH OCHOBH T KYTOM ct, 3HalfTH BHCOTY MpHIMH.

7. BHcoTa npAMOT TPHKYTHOT IpHIMH ZtopiBsioe 10 ou, @ CTopowH ockionn 13, 14 1 15 ew. 3uaiiru
1oy epepiy ILIOUIHHOIO, KA NPOBE/EHa epea Giie peGpo i Githuy BicoTy ocHOBH.

8. Jliaronasii flepepis NPABHILHOT HOTHPHKYTHOT NpH3MH Mac ruiouty 0. Bualitu nioity Giwmol
0PI MpHIAH. ’

9. Jljarowats NPAMOKYTHOTO NapaiefertiiieZia YTROpIOE 3 TPhoMa Horo HepiBsHMH TPAMAMH BiTo-
siHo Kym . i 7. Jlomectw, mo: a) sin® a+ sin® B + sin’ y = 1; 6) cos’ a + cos? B + cos?y = 2.

10. CropoiH OCHOBH NPAMOKYTHOTO NapAiereilifiea AOPIBHIOIOTS @ i b, a Horo AiaroHa yTBOpIOE
 IIOIHHOTO OCHOBH KYT 7. 3HallTH ILIOIIY TOBHOI MOBEpNHi NIapATe/emilierta

11, Jliaronans kyGa gopisHioe d. 3uaiH Horo MOBHY HOBEPXHIO.

12. Jljaronath IpaBRABHOI HOTHPHKYTHOT MpHIH AopiBHIoe D, a Aiaromath Gioi rpani sopisioe
. 3HalfTH 111011y TORHOT NOBEPXHI TIDHINH.

13. BiMipH IPAMOKYTHOTO napaieiertinea A0piBHiooTh 2, 6 i 9 cv. uatiu fioro giaroman.

14, Biite peGpo moxiiof ipwis Aopibiioe b, morpauii KyT pH ozutomy 3 Gk pebep — o,
4 BIACTARI BiA WHOTO PeGpa JI0 AROX IHIIAX GNHAX pebep AOPIBHIOIOTS a i ¢. 3naliTH miomy Giuol
S,

15, OcioBoio Hipayiui € piBOGiHA Tpanewis 3 ocoaMK a i b. Koxua Givra rpans Haxwiena 110
WIOHH OCHOBH MIPAMIH MiZ kyrow B, 3uaiimit: a) BHCOTY mipasiaw; 6) miomy Giwnol monepxui
nipavi.

16. Bicoty mipasias noAifeHo Ha TPH pisHi 9aCTHAM | Yepes TOUKH NOAUIY IPOBEACHO NapaieiLi
Niepepiait MipaMiTH. 3ualiTH IO 10X Nepepiaik, AKILo nnomta ockoH Aopismioe 0.

17. Cropoi IPAMOKY THHK, 10 € OCHOBOIO Tipayi/, JOPIBIIOIOTS i b. BicoTa A mipasian npo-
XOTHTE 4epes LleHTP MPAMOKY THHKKa. 3HailTH IIOILy IOBHOI MOBEPXHi MipaMiy.

18. Ocuonoio mipaminu ¢ pibiobenpenuil TpHKyTHIK i3 cTopoHany a, b, b. Kowua Gima rpaus
YTBOpIOE 3 IVIOIHHOIO OCHOBH KYT, & BHCOTA IPAMiZU IpOXOZATS yoepe/ii mipawizus. 3uaifrs Gisuty
HIOBEPIIO MipaMi/A.

19. OcoBoio mipawiai ¢ pow i3 CTopoROIO a i rocTpiM KyToM c.. Koxia 6itita rpats yTaopioe 3
WoMmAHOI ocHoBH KyT B. 3alitu; a) BHCOTY mipasiu, 6) NIONLY MOBHOT NoRepXu Mipavi.

20. Y npansisiifi Tpukymitii nipasizi PABC cropona ocHoBH IOpiBHIOE @, ABOrpARHM KyT fpy
pe6pi octoni — P. 3ualiTi Moy NEPEPisy MPAMIH MIONHKOK, IPOBEACHOIO 12Pes LUEHTP OCHOBH
napasestsio peGpan PA i BC.

21. Y npaubRifi HOTHPHKYTHiK NiPAMINI CTOPOHA OCHOBH AOPIBHIOE d, & ABOTPAHKHI KyT
npi pebpi ociosR — P. 3uaitri WIOMY Nepepisy MipaMiAR MIOWHHOIO, AKA AUTHTH ARHMH KyT
nasmin,

Puc. 17.83




[image: image35.jpg]22. Y npaswisHilt pisasifi TpHKYINil TipaMiZi CTOPORH OCHOB JOPIBIIOIOTL @ i b BiOBIIO
(a>b). Iporpanmuii KyT Ip peGpi HIKHbO! OCHOBM AopiBiioe o 3HalTH TUIoMTy MOBHOT MOBEPXHi
spisarol nipamizH.

23,V npasbHill 3pisaiii noTHpHKyTHii HipANIAl CTOPORH OCHOR AOPIBHIOIOTE BIATIOBIHO a i b
(a > b). a 1BorparuMil KyT OpH PeGpi HIKNLOL OCHOBH — G 3uafiTH oLy GiuHol HOBEPXHI 3pizaol
nipaMiz.

24. Tlnom; ocro 3pisanof nipamizk AopismioioTs O Ta ¢ BiANOBiAKO, [LIOWKHA ALTKTL BHCOTY 3pi-

2
sanof nipaminu wasia. JOBecTH, 100 L0 Nepepiy AopiBiioe (JE +J0 ] /4.

§ 5. Tina obepranns

5.1. Ipamum Kpyeogum yunindpam HASABAETLCS TIIO, YTBOPEHE OGETARHSM TIPAMOKY-
‘THHKA HABKONIO CBOET cToporH. Jlami Gy/leMo HasuBaTH 1ie Tito yuninopom. Ha puc. 17.84
TIOKA3aHO IATIHNp, YTROPeHHH Mpy obepranHi npsMokyTHHKA AOOi4; HABKOTO CTOPOHH
00, sixa HAIMBAETHCA giccio obepmanna 1 € eucomoio yunindpa. Ochosu yunindpa — e
PiBHI KpyrH, PO3MillleHi B NapasielbHuX IionwHax. Bucomoio
YuniHOpa HAIMBAIOTH TAKOK BiJCTAHR MDK TUIOMMHaMM fioro
g, OCHOB Bijipisox, 1o CTIONy4ae TOUKH Kill OCHOB 1 TIEPITEH/HKY-
JISIPHHIA /10 IUTONHH OCHOB, HA3HBAETECSH meipHoto yunindpa (1e
sinpisku Aid, MM, B\B, N\N). Bei 1BipHi napanenbhi oci
OGepTaHHs i MAIOTh OJHAKOBY AOBAUNY, AKa JIOPIBHIOE BHCOTI
maiHapa. Padiycom yunindpa Ha3MBAETHCA Pamiyc HOro OCHO-
B Qebogunt nepepizom THITIHAPA HABHBACTHCS TEPEPis IHTIH-
JIpa TUIONMHOIO, AXa MPOXOWTL 4epe3 Bich obepramms. Bei
OCBOBi TIEpepisH IWITIHAPA — PiBHI MPAMOKYTHUKH (11e, HATIPH-
8 ap, npavoxyrsuku ABB,A, i MNNM,)

TInonpHa, s1Ka MiCTUTH TBIPHY | NECPTICH/MKYISPHA JI0 OCBO-
M BOTO Iepepisy, SKUil IPOXOMTH Hepe3 LU0 TBIPHY, HABMBACTLCH
Puc. 17.84 domuunoi 0o yunindopa nnowunolo. TBIpHA TMTIHAPA NP
0BepTaHHI HABKOIO OCi YTBOPIOE Giuny (yuaindpuyny) nosepxnio
aningpa. Ha puc. 17.85 nokasaro poszopmxy yunin-
Opa. Po3ropTkoio GiuHOT MOBepXHi IATIHAPA € IPIMO-
KyTHUK 13 croposamu H i C, e H — BucoTa LiAMiHz-
pa, C — [IOBKMHA KO OCHOBH.

Hapejiemo (opmyia jutst oGuMcIIer s muiomt GitmHol
Sg 1 TIOBHO Sy MOBEPXOH: H

Sg=H C = 2nRH, 5, = S5+ 25 = 2xR(R + H),

Jie § — IUION{a OCHOBM INAITiH/Ipa.

A

2
N

Y

AN

0777222

%,

LAY

¢=29R

Zagaul
1. JloTska MIOIGHA YTROPIOE 3 IUIOIMHOIO OCHOBOFO
nepepizy kyr 30°. 3uaiith naiikopomy iACTaiL Mi: giaro-
HAILTIO 1OFO OCBOROFO epepizy i THIPHOIO, epea siky MPOXO-
JUETL JOTHIHA TLIOIIAHA, HKINO PALIYE ATIHADA AOPiBHIoE R Puc. 17.85




[image: image36.jpg]* Binpiaok 73T MexwTh Ha niil nieperny iomuis AB,BA, 0ChOBOT epepisy i AOTHUHOT MiOMH-
i (pHc. 17.86), 5ia IPOXOTKTS wepes Thipiy MiM; £ ByT\M, — niiifinii kyT ABorpaniioro xyra 3
peBpom T3T. 3a ysooio £ B Tib, =30° Tpaii AB, i MM seoSikni. Tlnommra ABByA, wicum,
npsny AB) i napanensia npswiti MiM. Tomy InyKkasa BiicTaRs Hopisioe DiACTAKi Bt pAMOY MM 110
nnomuni ABBA). Onyctamo nepnenzukymp MK, 3 Touku M ua npsmy 4,8y, £ O\M, T, = 90°. 6o
My — RoTHuBa 210 Kosia Bepxihol ocronk wpa; £ BOiM; = 60°. 13 MpAMOKYTHOIO TpHicyTHitka

OMK: waewo MiKy = OM; sin 60° = Ry3 /2. Bianosis: RY3 /2.+

=

A

Puc. 17.86 Puc. 17.87 Puc. 17.88

2. Bucom wnitzpa fopintrioe f, pagiye ocHonk R. 3uaifTi rioty nepepisy mIOMHOI0, AKa Tpo-
Be/leHa NAPATEIIbHO OCi WAIHAPA Ha BIACTAN 0 B el

* Mepepis uwninapa, napanenvumii oci obepramims, spise coboio MpAMOKyTHIK ABB\A,
(pHe. 17.87). Bucoma 44; uboro npsMokyTHHKa JOpiBHIOC BHCOTI wiAApa h. Heait O,C, L 4,8y
O\Cy — BiteTanh BiA oci ofepraN K0 IIOWHIK Nepepiay. 3a ysonoio UC = a. 3 npaokyTHoro

pukytHika 0y8,Cy suaxommmo B,C, =y R? . AB,=2B,C, =2¥R* ~a® . Mosmaunsum

TomHHy nepepisy uepes S, Maemo S= A4, B, -4, A=2hV R . Bignosias: 2AVR* —a? .+

3. Y piBHOCTOPOHIEOMY WHTIR/] (pHe. 17.88) nien1pi octos O, i O. Ha Konax ocHoB BuTo Touku
4, B ax, mo xyr wix npssims O,4 i OB fopisHioe o.. 3HaiiTh KyT Mik Biccio AP i npaMoio AB,

* PiBHOCTOPOHHIM HATHBACTLCH WHIIHAP, OCHOBHH Mepepia SKOro ¢ KBazparow. Hexali paxiyc pin-
HOCTOpOHHbOTO 1IiFApa R, BC — Thipua. 3a O3HANCHHAM KyTa
Nk MEMOGEAHHMH npasini £ AOIC = o; BC = 2R, 6o wuitap A, B8y
pissocropomsif. 3 A AO,C smaxommo: AC = 2R sin (/2), Hexait

ZABC=% T AABC wacwo ly:%:sin(u/Z). Bimo-

Biak: arctg (sin (a/2)). *

4. Jliaronas posropricn Giunol MoBepXHi WKIIRApA yraopioe A o]
KYT @ (pHe. 17.89) 3 0CHOBOIO POSTOPTKH, AOBAKMHA L€l AiaroHani
JopiBioc d. 3maliTH 10Ty NOBHOT NOBEpXH] TATIApA. Phe. 17.89

V3158
449




[image: image37.jpg]TloBHa NOBEPXHS 3HAXOIMTLCS 38 OPMYTOKD
Su=n(Rl+ rl+ R+ %),

3amasi

1. Ky 1pw Bepurkii 0chOBOTO Tiepepisy Koiiyea A0piBMIOe o BHaiTH KkyT TpH BepUIMHi POSTOPTIH
Giumoi HOBEpXHi KoHyCa.

* APAB — octosuii nepepis komyea (pic. 17.93.),
puyTHIKa APO Macvo 40 = R = Isin (w2). ne R i /- nignoniawo paiyc i toipua xomyca. Ha
pHo. 17.93.5 nokasaio posropTky Gisnoi nosepxii koiyca. Lle kpyrouit cextop PAA;, Bizomo, mo
A= I (¢ — myxamii kyT). 3piicH Macko

21R = by, x = ()2l sin (/2) = 2 sin (0/2).
JayBakuMo, IO KyTH o | X BHMIpIOOThCA B paianax. BiAmonis: 2 sin (@/2)*

2. [TnomiHA IPOXOITS %epea BepULURY KOHYCH i BiATHHAE B HOT OGHOBI Xyry B o pasian
(0< < 7). Bucora xomyca Zopintioe /1, a pajiye —R. 3uaiimit: a) oty nepepizy Kolyca arafianoso
IwioImHH0I0; 6) riouty il foRepi.

>

Puc. 17.93 Puc. 17.94

APB = 0. ZAPO =a/2. 3 upamokyrHoro

* Ha pic. 17.94 niokasaso fanwit & ymosi korye, PO — pitcora koiyca, A PA — nanwit mepepi.
£BOA=a, ZBOC=w2 (C— cepenmma wigpiska AB). 3 ABOC maxomuwo OC =R cos (@2).

‘/h‘ +(Reos(@/2))" ., Tozi Sipw = PC - BC = Rsin (a/2) x

I Vel S T
xyh? +(Reos(a/2))" . 3 APOB waewo 1=i* +R* . 7ot S, =xRVA 4R, Bimmo-

sins: a) Rsin(a/2)[h* +R? cos (a/2); 6)aRVA®+R? ¢

3. Uepes 2wi Thipui Komyca (pic. 17.95), KyT ik skuMH 70piBHIOE G, npobeneHo wiommy. [lioma

ocHoBH Koryca AopisHioe Q. 3maliti oy Se GivwOl TOBEpXIi KOHYCA, AKIO THIOMA Tepepiay 70pia-
Hioe S.

BC=Rsin(w2). 3 APOC maemo PC

* Hexait A PAB — nasii nepepic Komyca, (ol sioro §= % Psini Q= R, Tepemnozimo 1 pis-

278 2 278
nocri: Q= wREF sin o swin (Rl) L g Bianosias |
2 sino sina sina

4. Thipiia yTBOPIOE 3 MAOUHIOI0 GUhilof OCHORM 3pisaHOTo Komyea kyT o Patiyen ocHoR Jopis-
Hi0oh R i 7. JutaliTst rwionty Giviiol oBepKiti 3piSAHOTO KoHyca.




[image: image38.jpg]* Poaroprioio GiHol M0BepXti IATiNIPa € pANOKYTHIK ABBiAL. 3 rpavokyTHoro A ABA, atiasominio

Jlani maemo

S, =2nR(R+h)= duom[

2

AA, =dsina=h, AB=dcosa=2mR, R=

dcosa
Bt

50

+ n'sinn.) —ﬂ(cos’ o+ msin2a)

S g ;
Binmonizns: T(cm1 a+msin2a)
3

P

Pric. 17.90

5.2. [Tpanus Kpy2o6um Konycom HASHBAETECS TITO, YTBOPEHE
11pH OBEPTAHH] TPAMOKYTHOTO TPHKYTHHKA HABKONO KATETa,

Jlanti mpaMuit Kpyropuit KoHYC HasMBaTHMEMO kowycaw. Ha
puc. 17.90 mokasaHo KoHYC, YTBOPeHHIl BHACIIZOK 0GepraHHi
TPAMOKYTHOrO TPHKYTHHKA POA HaBkoro xatera PO, sxit Hasu-
BACTHOS siccio Konyea, P — Hioro eepuunon. Kpyr 3 uewtom O i
pagiycom OA Ha3MBAETLCA OCHOGOI0 KoHyca. BIpi3oK, mo cro-
JIy4a€ BEPIIMHY KOHYCA 3 GyJIb-SK0I0 TOMKOIO KOla OCHOBH, HA3H-
BaeThes meipnoio konvea. Ha puc. 17.90 Bigpisku P4, PB, PM,
PN — rBipHi koryca. Pajiiye 0CHOBH KOHYCA HAIMBAETHLCSL padiy-
com Kowyca. Bucomol Kowyca Ha3MBACTBCA TEPHEHIMKYIAP,
OIyIIEHH 3 BEPLIMHH KOHYCA Ha HOro ocHoBy. Ocbosunm nepepi-
30M KOHYCA HA3MBAETHCA TIepepis KOHYCA IUIOMIHHOIO, SKa MPOXO-
JTB uepes Horo Bucoty. [liomsa, sKa POXoTh Yepes TBIpHY

KOHYCA | TIepISHWMKYISAPHA 10 OCBOBOTO TIEPEPI3Y, Mpo-

BEIEHOr0 Yepes L0 TBIPHY, HASMBAETHCH OOMIUUHOIO NAO- &
wunoio xonyea. Ilpu oGepranti TBIpHOI P4 HaBKoo oci G
PO yTBOPIOETHCS 6iHa (KOHIUHA) HOBEPXHA KOHYCA, A 8
Pos2opmroio 6Giunol nosepxii xonyea (puc. 17.91) e
KkpyroBuit cexrop. TTosraummo uepes Sg i Sy BiANOBiHO
. s 1
rwtonti GiuHoi i MOBHOI IMoBepXHi Koryca: Sg =¢)—PAZ¢, °
Jie ¢ — KyT IpH Bepimei posroprku. [lasi NoMITHMO,
mo P4 ¢=uA4B=2xR. Omke, S¢ 1 1-27R= =RI, Puc. 17.91

Jie R — papiyc, a | — TBipHa Komyca;

YACTHHAMI TBIPHO] | BHCOTH IIOBHOIO KOHYCA.

Puc. 17.92 KoHyca,

Su=nRI+ nR* = R+ R).

5.3. 3pisanusm koHycom HA3MBACTECA YACTHHA KOHYcA, OOMexeHa
HOr0 OCHOBOIO i TIEpEpioM, IUIONIMHA SKOTO NApateibha IUIONMHI
octos# (puc. 17.92). TsipHa i BHCOTa 3pi3AHOIO KOHYCA € Bi/TIOBIJHO

Biuna rosepXHs 3pi3aHOro KoHyca Moke GyTH sHaii/lena 3a GopMy-
11010 S = (R + r)l, e R Ta r— pajtiycH OCHOB, | — TBIpHA 3pi3aHoro




[image: image39.jpg]Pa=L_ p4,
osa s
a(r*-r?) =(R*-r?)
x4 A=— L Bianosigw —— <.
cosa cosar

yaioth Tak; o (0, R). Moxua o3Haunts chepy 1
K TUTTO, YTBOPEHE IPH 0GepTaHHI Kol HaBKOMIO
CBOTO fliaMeTpa.

MeoisHa BCIX TOYOK [POCTOpY, fKi Biija-
Jteni BijL jaxoi Touku O Ha BijctaHb, He GUIbIIY 3a R, Ha3MBAlOTH
Kynero. Inaxite, Ky — 1e 06 ejHans chepy i BeiX ii BHyTpiLmiX
TOHOK.

MorHa TAKOK O3HAMHTH KYIIO, AK TUIO, YTBOPEHE MpH oGepranii
KpYr'a HaBKOTIO CBOTO JiiaMeTpa.

Kyiro nosHavaiorh Tak camo, sk chepy: o (O, R). Touxa O Hasu-
BaeTses yenmpon cepu (Kyni). BIApisok, 1o crionyuae ueHTp chepu
3 Oymb-AKOI0 11 TOUKOIO, HA3MBAECTHCK
padiycom cipepu (kyai). Binpisox, mo
criony4ac Gyap-fKi JBi TOuKH chepH,
HA3UBAETLCHA X0pdoio cohepu (kyni).
Inogi mix pamiycom aGo XopaoiO
po3ymiloTh iX moBimHy. Xopja, mo
TIPOXOIMTh  Yepe3  LeHTp  cdepu,
HA3MBAETECA 11 diamempom.

8
Puc. 17.95

cqpepu yiew nrowunol0 — Kano.

* JlononsHMo 3pisaHA KOHYC X0 MOBHOTO KOHYCa 3 BEpUIHAOK P
(piic. 17.96). 3 mpamoxyrix TpukyrHakis POA i POA) wacso

w(R+r)x

5.4. MHOHMHA BCIX TOMOK MPOCTOPY, AKi OIHAKOBO Bi/ytaieHi Ha
BijicTaHb R Bijt fanoi touxu O, HasupaeThes cgheporo. Cdepy nosma-

P

Puc. 17.96

Teopema 1. flxugo aidcmans aid yewmpa cepu do
naowunu Mewwa 6id padiyca cqepu, mo ninia nepemuny

* Hexait € cdepa o (O, R) i mionmna o (puc. 17.97),

Puc. 17.97

0, = pa0, 00; <R 3a ymosoi0. SIKiTio j1oBiiIbHA ToUKa A

HANCKHTS JIHIT TepeTury cdepy 1 wionry, 10 04 =R. 3 IPSMOKYTHOIO TPHKYTHHKA
0014 yaemo O, 4 =[R? =00} . Ocximiut pemsntnt R i 0O, erar, 10 i pemuma
014 crana. 1l o3Hayae, W0 TOUKA NEPETHHY IVIONIMHK O 1 CHEPH © JIEKHTH HA JaHii
sincras nixt ot Oy, omie, Towa A nexarts wa o o1 (0, , R? ~007 ).+

3 TeopeMH BUIUIMBAE, TIO KOTH BIZICTAHDL B/ LEHTPA Kylli JIO IUIONIHM MEHIIA BiJl pa-
fiyca Ky, TO IMepepis Kyl Li€lo MUIONMHOK — Kpyr. SIKINO UIONmHa BUUIANCHa Bij

HeHTpa cepu Ha BIACTAHb R, T0 BOHA HASMBAETHCS OOMUUNOIO NIOWUHOI.

Teopena 2. [lomuuna niowguna Mae i3 cghepoio €ouny eninby mouxy (mouy dontuxy)

i nepnenduxkynapra 0o padiyea, nposecenozo 8 MouKy OONuKy.




[image: image40.jpg]Teopema 3. lnowpunu, pienosiodaneni sio yenmpa cpepu, nepemunaioms it no pignux
Kanax,

* Hoesienis Burumpae 3 1010, mo 7 =y R* ~0,0% , g r — pagiye ninii TepeTHHy
(pue. 17.97). *

3posymino, mo HAHGTHIE KOTO YTBOPIOCTHCH TPH TIEPeTHHI IUIONMHOW, SKa
TIPOXOJMTL 4epe3 eHTp cepu. JliHis nepeTHHy HasuBacThCS Genkum Kanom cepu
(BiZNOBI/THHiA TIEpepia Ky/i HA3HBACTHCS BEMKIM KPYroM Kyi).

TIpsima, stxa 11poxozmaTs uepes Touxy Cepu neprienzmKyISpHO 0 pajiyca, TIPOBEJIEHO-
TO Y LIO TOUKY, HASUBACTLLS domunnolo npamoio cepu.

Teopewa 4. [lomuna npama cpepu wae s cgpeporo cuny cninsny mouxy.

Hepes Gy/b-SIKy TOUKY CEpH MOXKHA TIPOBECTH Gealit JOTHHIX TIPSMIX, TIPHYOMY BCi
BOHM JICHKATH Y AOTHYHIH IUIONIMHI.

5.5 Hexait O (a; b; ¢)— uentp cepn y JAeKapToBi cucTeMi koopyymHar, R — paziyc
chepu, A (x; v, 2) — poBinbHa Touxa cepu. Toi

04 =R? abo (x-a)* +(y-b) +(z-c)” =R?.

M gictama pisuanna cpepu 3 yenmpom O (a; b; ¢) i padiyeom R.
30KpeMa, SKII0 UEHTPOM cepH € TTOHATOK KOODIHMHAT, TO MAEMO PIBHAHHS

X2 +y1 +ZZ =R1.
3ayBaX#MO, IO KYIS 3JA€TheS HEPIBHICTIO
(x-a)" +(y-8)" +(z-c)? <R?.

3axaui

1. 3uaitry nsioury nepepiay Ky (x — 1)* + (7 + 2)? + (2 - 2)° £ 9 xoopaHAATHOK MLIOMKHOK x0y.

* Uewrp Ky (15 ~2; 2) swaxonurses ua nizcrani 2 win o x0y. Hexall 7 — pagiye nepepisy.
Pagiyc kyni nopisioe 3, orke, =R ~22=9 -4 =5, [lnoma § nepepisy AopipHIoe S=nr* = S,
Bigmosia: Sr.*

2. 3ualii mionty nepepisy Ky (x =3’ +(y +2)* + (= - 1)! <25 momunoto, samanoio PiBHAHHIM
3x-2y+dz—5=0.

* Leirtp xyai O (3: -2 1). Buxopuctonyioun (opmyny viacrani Touxs 50 nioumus, suaiizeso
BieTais f Bin TouxH O 10 32HOT NAOIHHH

]3-372(—2)+4-1»5| 2

Y32 +(-2)" +42 i

Paniye kyai gopisiioe 5 > h. OTie, olHKa i Ky nepethmaioTses. Hexall 7 — paziye ne-
pepisy, Toxi

1
Binnosine: 20—m. *
29

3. KateTit npaMokyTHOro TpHKyTIHKa 20piBmONTh 10 i 24 em. Cepa paziyea 14 cm mpoxo-
JUTH TPe3 BEPIIHMIK HOTO TPHKYTHUKA. 3aliTh BIACTANB B UONTPA CepH 10 NIOUIK TpH-
KyTuhKa.




[image: image41.jpg]0 *Ockinsx cepa mposoauts tepes mepuniuu  AABC
(puc. 17.98), i uentp O onnaxoBo Bijianckuil sin sepmn 4, 5,
C. Towy wcora nipavian OABC TPOXOTHTS Tepes UEHTP Kora,
onucatoro Haskono A ABC. Hexait D — cepexuna rinorentysn AB.
Toi OD — Bhcora nipavian OABC, OD — uyKkaia iacTas;

4 G AB=y AC* +BC* =26, AD:‘EAB=13.
2 4 s npsMoKyTHOTO TpHkyTHKR OAD Mo
2 op=Jo47 - ap* =147 -13* =3,3.

Bimonizs: 33 ow.*

4.3 Touxn cepit paniyea 50 cM MpOBeNIEHO TPH BIAEM-
HO TICPNICH/KYUADHI XOPAH, AOBKHHH SKHX BIIHOCKTLCR AK
12215 2 16. 3naliTi OBKHHH 10X XODI.

* Ha pue. 17.99 MA = 12z, MB = 15x 1a MC = 16x. Pos-
rHeMo MpMoKy Al napaneneninen MADBBLCALD), mis
siKoro Ui BiApiaKK ¢ BuMipami. BUIOMO, o mapaenerinest
Mac LeHTp CimeTpil — cepenury Gymb-sioi Aiaroasi. Tomy
cepomna iaronai MD; — Touka O — ¢ ueHTpOM cibepH,
WO NPOXOZMTH epes yCi BEPUIMHH TApANelSiTISNa.
MDy =2R =100 cm.

3a TeOPeMOI0 1IPO KBAAPAT AATOHAT] IPAMOKYTHOFO Ma-
paneneninesa  (12x)° + (15x)" + (16x)’ = 100%,  sminku
625x'=10000 i x=4. Tenep wmacmo MA=48cm, Pac. 17.99
MB =60 cm, MC = 64 cm. Binnosine: 48, 60164 om. *

Bnpasu

1. Tlioma Gistrol HoBepXHi HAINApa A0piBHIOE S. FHaHTH IIOULY OCHOBOTO NEPEPi3y.

2. Bucora nzinapa Aopismioe A, a pagiye R. 3aiith Aiarouank 0cLo8oro nepepisy.

3. Bucora wasinapa ztopisrioe h, a pagiye R (R > h). 3uakitu sincrans 8ia oci WHIHIpA A0 IWIOLH-
HH 11€pepisy, IO AIRE COBOIO KBAAPAT,

4. BicoTa winpa Aopistioe h, a paziye R. Kinui ninpitka JOBKHHOI0 | exaTs Ha KoJaX OCHOB
JuaiTs HARKOPOTILY BINCTANS BL OCH WAMMAPA 10 AAHOFO BiAPisKa.

5. TL1ollta 0CKOBOTO epepisy LIIPA AopiBHIOE A, IIOMa ocHOBY A0piBHIoe B. Iualimn BicoTy
uHAiHApa.

6. PiBHOCTOpOHHIM HATHBACTLCH KOHYC, OCHOBHM TIEPEPI3OM HKOTO € PIBHOCTOPORTIH TPHKYTHHK.
JuaiiTs KyT IPH BePUIHH] POITOPTKH PIBHOCTOPOHHEONO KOHYCA.

7. TLiolia 0cK0BOr Hepepisy PIBHOCTOPORHEOTO Koiyca Aopisioe 0. uaimi S

8. KyT npH BepuHi posropTkii Giusol NOBEpXHI Kowyca JopiBIoe . ualTH KyT npu Bepmmmi
OCEOBOTO Mepepizy KoHyca.

9. Pagiiyc koryca AopisHioe R, a Bucota A. 3aifTu Sy

10. BrcoTa kotyca AOPIBHIOE 4, TBIpHA YTROPIOE 3 IUIOMMHOIO OCHOBH KyT Ct. 3HakTH S

11. Pagiiyc konyca A0piBHIoe R, THipHa YTBOPIOE 3 ILIOUIHHOIO 0cHOBK KyT ot ILiomuia, mo npoxo-
JIHTH Yepe BepIHHY KOHYCA, YTBOPIOE 3 IVIONHHOIO OCHOBH KYT . JHaifTH MIONLY Nepepiy Kouyea
AHOIO TIONIHHOI.

12. Pagiiyc Koiyca A0PiBHIOE R, A BACTAN BiI IEHTPA OCHOBM /10 THIpHOT . 3iaiitTs Sp.

13. Pajtiyci 0CHOB 3PiSAHOT KORYCa AOPIBMIOIOTS R i 7, & picora H. 3ualiTi BACOTY KOHYCA, Mo
AOMOBHIOE 3pi3aRHi KOYC 210 HOBHOFO.

14, ILiommi ocHOB 3PBAHOTO KOHYCA AOPIBHIOIOTS ¢ i . 3HalTH IWIOM Nepepisy, MAPANETLIIONO 0c-
0B, KR TOTIE BHCOTY 3PI3HOTO KOHYCA HADILAL




[image: image42.jpg]15. Kymio paziyca S cu nepepizac miomusa, hifiaiena iz uenpa ua 4 oM. Jnaitrn nmomy
nepepiay.

16. Jlano kymo (¢ +2)" + (v~ 1)* + (z~3)* < 16. 3uabia nnomi nepepisip kyxi KOOPIHHATHHMH
TIOIARAMH,

17. Pagtiyc kysi noineno a 3 pisii acTuss. Hepes TOUKH MOZLTY NPOBEACHO MIONTHIK, Meperi-
AHKYATHI 710 patiyca. FHaliTH ILIOWL Tepepiais, AKIN Patiye Ky A0piBHIOE R.

18. Paziye xysii Aopipioe R. Hepes Kirems pasiyca npoBe/ieHo niomuHy it Kkyrom ot (0 < o < 1/2)
10 uporo paziyca. uakTH oy nepepiay.

19. Inabtnn pisustiiis cepit paiyca 3, mo mpoxonerms epes oukw A (0; 0; 0), B (4; 0; 0)i € (0: 4; 0).

20. JloBecTs, W0 AOTHYI, IPOBEeHi 3 a0l TOKH 40 AaHOT cbep, piBHi Mix c0G0IO.

21. Jliarotani pomba JOpiBIOIOTL a i b, Cihepa paiyca 1 OTHKAETCA 70 BCIX CTOpil poMGA.
3ualii BiZicTANE BT UEHTPA CEPH A0 TIOUMHK PoMGA.

22. Paztiyon Avox edpep Aopinnionom 25 i 30 om. Jomkiia i, no AKiH nepeTAMAIOTLCA 1 chepH,
opiiioe 48 cv. 3HAYTH BUICTAHE MEX UCHTPAMH cibep.

§6. 06°cm it

6.1. Jloxarse umcno, sike XapakTepH3ye YacTHHY IPOCTOPY, 10 3aiiMae Tio, HasuBac-
ThCS 06 ‘eMoM mina. \

Tinto HA3HBAETHCS IPOCTHM, SO HOTO MOKHA POOHTH HA CKIHUEHHE HHCIIO TPUKYT-
HUX mipaia. 3okpena, Gymb-fKiH onyKiiii MHOTOIPAHHMK € MPOCTHM TUTOM. 3azanthi
anacmugocmi 06 'emie min:

1) npocte Tio Mae MeBHIi 06’eM; 3a OJMHMINO 06’ eMy TPHAMAIOTS OMHIHI KyG;

2) piBHi Tia MatoTs piBHi 06’eMy, 11ij] Yac PyXy Tita HOro 06’eM He IMIHIOETECH;

3) SIKIIO TiNO PO3GHTH HA YACTHHH, IO € MPOCTUMM TiNAMHE, TO 06°eM Tina JIOpiBHIOE
cymi 06’eMiB X HOTO YACTHH.

Tina 3 pibHHMH 06’ eMAMH HASHBAIOTECA pi6HO-
eeruxumy. 13 RTACTHBOCTI 3 BMILMBAE, MO KOMH
Tino 3 o6’eMoM Vi MicTuThCA ycepemmi Tima 3
06’emoM V2, 10 V; < V3,

Teopema 1. O6'em npamoxymuozo napane-
nenineda  dopieuioe doGymky 020 GuMipis:
V=abe.

Teopema 2. 06 'em npamoi npusmu dopienioe
doGymxy miowi ocuosu na eucomy: V= SH.

* Hexait ABCABiC) — nipsiva TpUKyTHa Tpi-
3Ma, TIPHYOMY OCHOBA ii — NPAMOKYTHHI TPHKY-
Tk ABC (puc. 17.100). JIoNOBHUMO 1yio TIPH3MY [0 IPAMOKYTHOIO napajenenineaa
ABCDA\B\C\Dy. Cepemura O miaronani AB) Uporo mapasesneninesa ¢ ioro LEHTPOM
cumerpii. Jlana npuama i npusma ABDAB1Dy, mo fonosHioe ii o napaeneninesa,
CHMETPHYHI BiHOCHO ToukK O, & ToMy i piBHoBemuki. Hexait Vi ¥ — Bigmosizno
06’ €MH IAHOT TIPH3IMH | ITapaseneninesa, Toxl

1

Puc. 17.100

%AC-EC-C,C=SW C,C=S-H.




[image: image43.jpg]PO3ITIAHEMO JOBUTHHY psIMY TPHKYTHY TipusMy ABCABICy (puc. 17.101). Shamo A ABC
He TIPSIMOKYTHHIA, T0 HOTO MOMHA PO3CHTH Ha /1Ba TPAMOKYTHI TpHKyTHUKs: ADC i BDC.
Orxe,

V=V, 4V, =Syune - H+Suape -H=8 e H=SH.

TaKuM UMHOM, TEOpeMa CTIpaBejuIBa isl Gyb-sKol MpsMoi TPUKYTHOT mpusmu. SIKimo €
npAMa 7-KyTHA TpUaMa (1> 3), po3i6’eMo ii Ha CKIHMEHHE YMCHO MPSMUX TPHKYTHUX

i

N S5

Puc. 17.101 Puc. 17.102

nipum (prc. 17.102). JloniaBims 06’ €M IHX TPUKYTHHX TPH3M, MCTaHEMO 06’ EM #-KyTHOL
TIPH3ME

V=V, 4V, .tV = (8, +8, +..48,)H=S-H,

11e Si, $2, ... Sy — IUIONI OCHOB TPUKYTHHX TIpu3M, S i H — IUI0IIa OCHOBH 1 BUCOTA n-
KyTHOL MpH3MHL. * ’
Teopema 3, O6 et naxuiol npusmu opicnioe JOGVIKY WIOUT nepneHouKyIApHOZO
nepepisy ua Giane pe6po: V-="Sux - |
* Hexait ABCA\B)C) — noxwia ipusma (puc. 17.103), 42B:Ca i A3B5C3 — neprienm-
Kynspui nepepisn uiei mpuavi. Tprsma 42B8,C2438:Cs — npsva, mipiomy Axds = Aid

3ayBaxaMO, WO NapaneNbHiit 3cyB Ha Bektop A4
nepeBoHTS MuororpatHuK A:B:C241B\Cy y MHOrOrpan-
K A3B3C3ABC, OTike, 1l MHOTOTPAHHUIH PIBHOBEIHKI
Hexait V— o6’em mpuavit ABCABIC), Vi — oG’em
mpiavi A:BiCadaBiCy, V3 — o6’em  MHOrorpamiuka
ABCABC, tomi V+Va=Vi+ Vs, sima V=V
Ockimbk npusMa  A3BiC34:8:C> tipsima, 10

Vi =Suinycy - Ards =Sua 1=V,
1o ¥ TpeGa Gyio popectH. *

Teopesa 4. O6 ‘ext noxurol npuswu dopisnioe 00Gy-
Puc. 17.103 miky nowi ocnosu ua eucomy. V=38 - H.





[image: image44.jpg]* Hexait 4;8,Cy — nepuenjmkynapuuii nepepis noxwnoi npussu ABCAiBIC)
(pue. 17.104), 40 — pucora wiei mpusve. Hexait £ A410 = ¢. Ocximbicn A L A:B:C, a
A0 L ABC, 1o rtonpaiut AaB:C2 i ABC yrsopiorots Toit camisit KyT ¢, 1o i mpsinti A i 4,0,
3a1e0peMOI0 TTPO IIONLY OPTOrOHATLHOK TIpoeratii S 1,8, = S.apc €OSP. 3rio 3 Teopemato 3

V=Sunc," S 150005Q- 4 A=S e AO=S-H.*

3anaui

1. CTopoiH OCHOBH MPANOTO Mapanesemiiiena AOPiBIONOT: @ i b i YTBOPIOIOTS KyT ct. Biaia nosep-
xinx Mae wiomty S. 3aifT 06'ext napuenemineta.

s

* Hexait H — pucora npanenentinena, Toni S = 2H (a + b), aimicu H .
2(a+t)
Hexail Sy — mioma 0cHOBH napaneneninesa, Toni

S, =absina, V'=S-H=absina.

2(a+b)’

Sabsinet .

2(a+b)

2. OCHOROK NPAMOrO NAPATETETNETa € POMG MIomeIo O, A IUION IArOHATLHHN Nepepisia, rep-

Bianosiau:

/] 5
Puc. 17.104 Pue. 17.105

* Hexall aiaronai po6a 1opismioiots dy i da (AC = di, BD = dy) (pi. 17.105). Ioma mia-
roansioro nepepisy ACCiA; Aopismioe M. OTxe, M =AC - CiC, aGo M = dyH. Tlnoma aiaro-
HAlbHOrO fiepepisy BDD1By nopisHioe N, 0Tke, N = doH. [lepeMuOKAION 4B} 0CTAHK PiBHOCT,

Maeno MN = didsff*. Bpaxonyioud, mo %d, d, =0, maemo MN = 2057, spimcn

MN'

H iV=0-H

Bianosias: % MNQ . *
2

3. Bei rpani napastenerinena — pinii Mi coBoio pOMBH i3 CTOPONOIO @ Ta FOCTPHA KyTOM .
SaiiTi o6’ eM napaneseninea.




[image: image45.jpg]* Hexali B0 — sicora paoro mapanenerineta ABCDABC\D: (pic. 17.106). Ocximkn
ABCD — pon, 1o BD — Gicextpica kyra ABC; £ ABBy = £ CBB, = . Tomy Touxa O fexuts 1a

Puc. 17.106 Puc. 17.107

npsnii BD, BHKOPHCTOBYIOWH (hOPMYATY TPEOX KOCHITYCIS, MAEMO COSCL= cm%mx, nie x= £ OBB,

apiakH cosx=— 2% _ 3 npavokyTHOro TpHKyTHHKa OB Maewo
cos(a/2)
ewsta il
B,0=asinx=ay1-cos> x=a CHES . o
cos® (u/z)

(So— nnoma ocron).
‘Ternep SHAXOMAMO 06'eM

=8,-8,0=a’

Bianosias: a’ sina

cos* (a/2)
3aynaenns. llepernopioions mizoperesuls BHp, Macwo

cos? (o/2)-cos® w_1+cosa—(1+cos2a) _sin(3a/2)sin(a/2)

s’ (a/2)  2e0s(/2) cos” (/2)
Tenep vioniz HaGipac srATY
a? sina
AL 2).
v () sin(3e/2)sin(a/2)

4. CTopoHa 0CHOBH TpABWTBHOT TPHKYTHOT IPHIMH J0PiBHIoe . Jliaronams Gitol rpai yropioe 3
im0t G010 TPARIKO kyT 7. 3HailTH 06'eM NpHIMH.

* 4,C — piaronam, Giunoi rpani ACCyd; nanoi npapwisHol i ABCABIC: (pro. 17.107).
4D — BHCOTA IPABHALHOTO TPHKYTiHi A,51C). FpOSYMIn0, 1 A\D — NEPIEHIMKYIAP 110 WIOMHIK
CBB,C), Tomy £ACD — xyr Mix mpmoso 4,C Ta miomusoio CBACy. 3a ymonolo £ ACD=Y.




[image: image46.jpg]4,D= Tﬁ T mpokyTHOTO TpiKyTHirka ALDC Maewo A, C =

TpuKyTHIKa A;CA SHAXOTAMO

7
sg=Ja,cToac? = -3¢

4sin’ y

e

Ilykasii 06"em

V=8 e - AA, =
a’ T2
Binnosine: ———y9~-12sin®y.*
Ssiny

5. Tlo6yxysaTH nepepi TPHKYTHOT MpHSMH MIONHHOI, IO TAATeTbNA GiHiH Tpai | mpoXoaKT:
4epe3 TOUKY MepeTHAY MeRiaH OcHOBH. ¥ KoMy BisOmeHili el nepepis noinse o6 em MpHaMH?

* Hexaif M — TouKa nepeTHHY MeJlia 0CHOBH TPHKYTHOI npamu ABCA,B(Cy (pue. 17.108). Tpo-
BOIMMO fiepes Touky A piapizok PQ(|CB. ¥ miouti Giunoi rpasii ACCid; HPOBOAHMO BiApisoK

Puc. 17.108 Puc. 17.109
PP, | CCy. Tani nposomumo sigpis P,y | CiBy i Q:Q0 | BiB. Mlyxamii nepepis — mapaesorpas
PQO\Py. et nepepi noginsie pianty ABCABIC, wa asi npuau APOAPIQ; 18 PCBOPIC\BQy, B
SKHX OTHIKOBI DHCOTH, OTRe, OG'MM IX BIIHOCHTRCH K oW OCHOB: S o iS gy =

e =4:5. Binnonins4:5.*

6.2. Jlesta. [Jsi nipamiou, aki Maioms pisii gucomu i pienosenuki ocoeu, Mawomb pi-
ai 06 'enmt
Teopesa 1. 06 ext nipaniou dopisiioe odwiii mpeuni doGymy nmaowi ockosu na eucomy:

%s. H., deS— maowa ocnosu, H — sucoma nipamiou.

* Jonosrumo TpuUKyTHY mipamiy PABC 1o TpukyrHoi npussu ABCPED. y sxoi taki
cami BucoTa i ocropa (puc. 17.109). Lls npusMa ckiajaerses 3 Tphox mipamin PABC,
BPDE ra PBCD. JlosesieMo, mp ix o8 emu pisui. V mipamix PABC ta BPDE piBHi BHCOTH
i piBHOBeHKi OCHOBM. 3rifHO 3 7eMOIO I mipaMiM MawTh piBHi of'eMu. Y mipamin
PBCD Ta PBDE criiba BucoTa i piBHOBeMKi ocHoBH, 6o A BCD = A DBE. Takuu um-




[image: image47.jpg]HOM, 06’eM mipanmimr PABC Brpuri Mermmi Biz o6’emy nipuamu ABCPED: V = —;—S -H,

1o 7 TpeBa Gyito siosecTH.

Hexait € n-xyrHa mipamiza (n > 3) (puc. 17.110). Posi6’emo ii Ha Kinbka “TPUKYTHHX
TPaMisL HATOHATEHUMH NIEpEpi3amH, sIK TIOKA3AHO Ha puc. 17.110. Hexait V4, V3, ..., V,, —
00'€MH YTBOPeHMX Mipamiz, a I — o6’ em maxoi Tipamij, Toai

1
"

V4V .. 4,

;(s, +8y +. 48, )H =

Aie § — Mionta 0CHOBM AAHOI Mipamizm. *
Twpam 2 O6'eu V spisanol nipaviou mooe Gy snaideni sa dopnoo V=

:—-H (s, + s‘sz +5, ). e H— eucoma spisanot nipavidu, 5, ma Sa— naou 1t ocnos.

Puc. 17.110 Puc. 17.111

* Hortorutmo 3pisary nipaminy zo rosroi (puc. 17.111 ), 010 = H — Bucora 3pisanoi
ttipamig. IDIoi oCHOB BIANOBIHO JOPIBHIOWT Sy, Sy (S] > 53). Bucora morossusHoi

HYS,

15,
e Vi i V2 — pioniano o6’ emu mipaniz PABC i PABIC), a ¥ — o6’em 3IPI3AHOI Mipami-
. Omxe,

1 1 1
V:%PD-S, =3F01+5; =—l(1=0, +H)S, =3F015; =3HS +

TpaMizge, SK OYI10 IOBENICHO B 3aadi 4 1 11.4.6: POy =——=1 06'em "=V, -1,

43P0, (8,-8;)= R L ”‘/_ -5,)=3H (5, +{555; +5,),

¥y
1o i TpeGa Gymo roBecty, *

6.3. OnyKkinii MHOTOTPAHHMK, YCi BEpIIMHH KOO Mexath ¥ ABOX NAPaT/IBHUX IL10-
HIHAN, HASHBACTECS Mpusmamoloom. 30kpema, Ipu3Ma, MpaMifa Ta 3piana mipamina —
e OKpeMi BHIAKM NpusMatoima. Bei Giumi Tpani NPH3MATOIfa € TPUKYTHHKaMH aGo
HOTHPHKY THHKAMEH, TIPHYOMY HOTUPHKY THi TpaHi — Lie Tpanerii aGo TIapaIenorpaMm.




[image: image48.jpg]Teopema Cusncona. O6'ex V. npusvamoida moxcha suaimu sa gropwyion

v

%H(SK +45+8, ), de H— 020 sucoma (eidcmans Mize miougunaru ocnos), i

ma Sy — mowi ocuos, S— niowa cepednsozo nepepisy (nepepisy, wo napanensui

noupuHaM OCKO8 | nOOINAE 6ucomy nasnin).

Puc. 17.112

* Ha puc. 17.112 noxasaHo MpH3Martoil
ABCDEFGHK. Cepemiit nepepis — omyk-
JIMH MHOTOKYTHMK, CTOPOHH SKOFO € CepejiHi-
M JliHisMa GiwHmx rpauedt. BuGepemo y
CepeiHBOMy Tiepepisi J0BUIbHY Touky O i
CHOMY4HMO ii 3 yciMa BepIIMHAMM TPH3Ma-
Toifa. Myt ficTaemo KiTbka TpaMizt i3 crii-
RO BepumHoo 0. IMipamiza OABCDE
Mae of’en ¥, =%HS,;nipaMiwl OFGHK

1

Mae 06'eM F, =—HS,. OcHoH iHmmsx

6
mipaMix Hanexars GIMHMM TPaBSM INPU3Ma-
Toina. MoxHa BBEXKATM OCHOBH LMX Mipamil
TPHKY THHKaMH, 00 YOTHPHKYTHY I'PaHb MO~
Ha POLIMTH JarOHAUTIO Ha B TPHKYTHH-

k. PosrisseMo, Hanpukaaz, mipamity OBCG. Ockitbiun

1 5] , 1
Sau =5 Saac T Vosco =4Voaun =4 H Souar -

> 1
Jlonasim 06’ eM# BCIX TAKMX IHpaMij, ficraHeMo Vy = gH -48. Jlam maemo

1
V=V, +V, +V; =EH(S‘ +45+5,),

10 ¥ Tpeba Gyo orecTH. *

Zaxaui

1. Cropona OCHOBH NPABHIBLHOI N-KyTHOI MipaMia® Aopis-
wmoe a. Biune pebpo YTBOPIoE 3 TUIONIHHOIO OCHOBH KyT B.
Jualith 06'cM MipaMiH.

* Ha pic. 17.113 110Kasao n-Hy HaCTHHY NPABILHOL n-
KyTHOi mipaMiztk 3 BepuHHOIO P. 3 pinHOGEAPeHOro TPHKYT-

/] 2
nuka AOB, mu'saioms, mo ZAOB=ZT. maxomuno
n

0B=————
2n(w7)

P
o
a
L
8
Pue. 17.113
at

5 . Hexait §— maowa octionu n-

I3 npanokymioro TpukyTHika POB MacMo PO =

xyTHof mpaizu:

2sin(x/n)




[image: image49.jpg]S=18 108

Onke,
1 atgp
V=-85-PO=_.22_ —
3 c'g("/")zm(w/n)
3
iR P ),

24sin(n/n)

2. OcHoR0IO Mipastiz € MpaBMIsHHIE TPHKYTHHK is CTOPOHOIO , oA 3 GiNHH TpaHeit nepremms-
KYJIpIa A0 ILIOUHHH OCHOBH, & ABi il YTHOpIOIOTH 3 IIOMHOI0 OcHOBH Kyry (puc. 17.114), Fuaiira
o6em mipavin.

* Ockituin rpart PAB HepriezKyIIpHa 20 IOWAHH OcHOBH nipaniam, To PO — sieora mipa-
Miz. Jlerko noMITHTH, 1o 1o%Ka O pisHoniazatera bin cropiki AC i AC, omxe, O — cepemma cropo-

p

Puc. 17.114 Pyc. 17.115
#wAB. Hexalt AD — wucora A ABC, OF || AD. MazuoOE:%AD: T £ OP — ittt
kYT morpanoro xyra BC: ZOEP=y. 3 APOE wmaemo PO=OEtgy R

4

a*V3ay3 a?

1 el
- 1 Bianosiae: —1 o
3 Aqd Y i€

3. Cropallit 0ciOB MPANIbHOT TPMKYTOT 3pisaIol TipANIAH A0piHIOOTS a i b (a > ). Mnorpa-
tait KyT 1pH pepi Gimbinof ocropw Aopinuroe 7. Fuaiitu o6 ent 3pisano nipaviz.

* Hlomoniswo spisary nipamiay ABCALB1C 210 osuoi nipamian PABC (pic. 17.115), Bucoru mo-
8HOT | JONIOBRANHOT TiPAMiA BH3HAYACMO 3a oy s

W3 b
PO=0D1gy="gy; PO, =0,Dter =2 _1g,
Ste o, PO~ Obw = e
Toni
0,0=P0~P0, =92y
23




[image: image50.jpg]3naxoaumo o6'em

3

1 a=b a5 a3 5243 (>-#*)
243 0, 4 4 4 24
M s i e

Bixnosins: 5(u b )lgy *

4.V npasmmsuifi soTHpukymHii nipasizi PABCD
(pue. 17.116) npoefierio nepepis uepes cropony AB i
cepenunty Gitioro peGpa PC. Y sxomy Bisomensi el
Tiepepia Motiase o6 eM mipaMiu?

* Hexali E— cepemana Giuworo peGpa PC ipasuisioi
woTMpHKymoi mipamian  PABCD. Tlposerieo  repepis
nipain oo ABE. Binpisok BE — cin ciuwol
o Ha rpai PBC. Ockinkki npava AB naparensia
rpasi PCD, citta rwiomsa sammae 1a tpani PDC cin,
napaiemssitit AB. Tiposonumo pizpisok AF| CD. Tpaneuis
ABEF i ¢ nepepizom, it posSsae mipawiny PABCD wa
B3 MHOTOTDANIMIG: NOTHDHKYTHY nipaminy PABEF i
upwamatoin FEABCD. Hexaki cTopona ocHOBM mipamizs
PABCD jopisnioe a, a i scora H. Jnaiizeno 06’eM
npiaTola % Teopemoio Cuvncona: S, =’ Sy=0. Prc. 17116
Cepestift Tiepepis TIPHIMATOUA — PMOKYTHHK MNTO;

3 30"

7] =57 5= — wioma cepeunboro nepepisy. Moawatinio sepes Vi

ae V— o6’em nipamiz PABCD. Ome, 06°em nipanizin PABEF jopistitoe %V i aannii nepepis nogi-
A€ 06" eM mipamizH Y pigHomenti 3 : 5. Biamosinn 3:5. %

6.4. PosrisiHemo 06 ‘ext yunindpa, Konyea i spisanozo konyea. Hexaii H — wicora,
R — paniyc mutingpa abo kouyca.

Teopens 1, 06 exat yunindpa i owyca dopiesiorams sidnosiono Vie=xTCH, Ve =~ Ti8H.

Teopema 2. O6’em 3pisanozo Konyca dopishie V= %nH (R*+Rr+1"), 0eRir—

padiyeu 0CHOB 3pi3anozo Konycd.

Jama

1. TIpavoky il TPHKYTHHK 3 KNTETAMH @ | b OBepracThes HaBKoAo rimoTesysH, 3ualth o6'ext
ymopesoro Ti.

* Ha pic. 17.117 nokasano ockopii niepepia 7AHOrO Tina oGepTAMEA, JI0 AKOTO BXOMATH KOHYCH
AC,C 1 BC,C ia cninuiolo ocuonolo. Hexail ¥'— o6'em Tim obepramis, Vi — o6’cm xomyca AC,C.
13— 06'em xomyea BC,C, CD — pucora A ABC, Toi

V=V‘+V1=—;-nCD’(ADfBD)=%nCD:-AE. ans)




[image: image51.jpg]TlomiTaMo, 1O

s piiocri ([117.5) aicacmo

15
Bianosigs: —4t__
3a?+b*
2. Kpyrowitii cexrop 3 paziycom R i IeHTPILHKM KyTOM & pagial ¢ posropTkoio Giunol nosepxii
Komyea. 3HaliTH 06'eM KOHYca,

p
P
A 8 4 ] B
Puc. 17.117 Puc. 17.118 Puc. 17.119

*Ha prc. 17.118 nokasano posroprxy Gitiol mosepxiti Konyca. Taipa KoHyca fopisiioe R,
UAB =Rt = 9nr, e r —paniyo oouonk Koryos. Jninc 7= 'Z';“_. Hexall nacoTa koryca
x
Ra)® _ R 5
(22 - &y a7,
2n n

v=tpin= LR’[i] Vari—a?
3 24 L3

H=AR*-1*

06en Koryca

Bignosizs %/{’LE) WETT R
®

3. Haninap i Komye piBHOBeNHKI, MaIOTL CHLTBMY OCHOBY | possimert 10 onR Gik BIY THIOMMHH
ocoB Ska HACTHIA 6" €My KOIYCa 3HAXOAHTBCS Beepe R LIATIHJIpA?
* Ha puc. 17,119 nokasano ocvonit riepepis komGikauiii xouyea PAB a itz ABCD. Ocxinb=

Kt 05 cH KoRyea i LwiiApa pissi, 'm% 7O+ PO = nO4°00;, swist PO =300, 3omi uwiinnpa

PO,
suaxonuties woiye PNM, Kowyon PAB i PNM noi6ni 3 koepinienton mogiGuoeti & = To’





[image: image52.jpg]Dt e : 4 G 4
=[2) =2 e i 15— winnoiano o6 exm Komyein
3 27
" - 8 19
PAM i PAB. Toxy sospenu warinpa sussomimien 1-—— =2

o6'eny Koyca PAB. Bianosias: %.’

4.'Y spisasouy vomyoh (pu. 17.120) winslomemsa naom ocuon (IR
JopiBioe 4, Thipha Mac owHy | i yTBOpIOE & WIOMHIIOI0 GtboE Pac. 17.120
ocroBK KyT Y. 3RaT 06'e 3pizaoro KOKYyca,

* Ochons Ilepepis 3pisaloro Kowyca — ie tpaneiis ABBiA\, 1 = £ ABB,. | = BBy, 0,0 — wicora.
Hexaii 0,B, = r, OB = R. 3a ynovoio 4r° = ni, ore, R = 27, BiK | 0,0, BK = BO - B,0; =
3 A BBiK snaxoftuvo BiK = 0,0 = Isiny: BK = cos y, R = 21 0057, a 06e 3pisaioro xomyca

~r=r

V=§nlsiny(4!1cos’ 1420 cos? 1+1% cos® 1) = Lal* sinycos” 7.

Binonias: %xz-‘ sinyeos® y. ¥

6.5. PosrmismeMo 06 'em mina obepmanna i 06'em kyni ma it vacmun.
Hexaii kpuBoriniitsa Tparerist, o6vMexena piccio Ox, IPIMUMK x = a, x = b 1a rpadi-
KOM HelepepBHoi 3poCcTalouoi Hepijt'eMuoi (yrkii y = f{x), oGepracThes HaBKono oci Ox

¥
S
\
\ \\.
0 12 X)) Xea]

Puc. 17.121 Puc. 17.122

(puc. 17.121), BHACTIOK HOFO YTBOPIOETLES TiM0 obepransis. Tlepepis 1boro Tia rIomm-
HOIO, TIEPHEHMKYISIPHOI0 710 oci Ox, € kpyr aGo rtouka. Ha npomiky (a. b) suGepemo
TouKy x. Ilepepis, mpoBejieHuii yepes LHO TOUKY HePIEHIHKYIIPHO JIo oci Ox, € Kpyr
momero S(x) = 1/ (x). O6’em uacTHHu Tina oGepTanHs, oGMexXeHO nepepisaMiu,
TIPOBE/ICHHMM HEPe3 TOUKH @ i x, Mo3Hauumo uepes F(x), a 06’eM faroro Tina ofep-
TaHHA — vepes V.

Teopena 1. V=?s(x)4v=nff? (x)dx

* Hagamo x nipupocty A x>0 (x+ Ax<b). ToGyyemo 18a WANHAPH 13 CHUILHOIO
BHCOTOWO A x (puc. 17.122). Menuntii atisap Mae 0CHOBOK Kpyr muoneio S(x), a Gib-




[image: image53.jpg]i — Kkpyr wiomero S(x + Ax). Slkuo A ¥'— mpHpict o6’emy Tina obeprami, To
S(x) Ax< A V< S(x+ Ax) Ax, wmima

S(x)<i—l:<5(x+Ax).

Ocxinnku Qyrxris f{x) HerepepsHa, TO HellepepBHa i (yHKILs
Sx) = 7 *(x), omke, Jim §(x+4%) =5 (x).
-

Tlepexora /1o rpaHuIi B MOBiMHiH HEPIBHOCTI, MaeMO
AV e
Jim —=== 8(x), 10610 V(x)=S(x).
O6’em V(x) € mepBicoio s dyrxuii S(x) Ha mpomivay [a; b]. 3Bizck Macmo
b 5
V=r(b)-V(a)=[S(x)dx=n[f?(x)ds.*

4
Teopema 2. 06 'em kyni dopienioe V = gnR“ , de R — padive kyni.

Pue. 17.123 Puc. 17.124

* Ha pric. 17.123 niokasaro uBepTh Kpyra pajiyca R 3 uextpod y 1o (R: 0). PiBuss-
Hil KoTa 160TO Kkpyra (x—R) + y* = R, 3pimar 7 = 2Rx — . Oyematisi y= V2 Rx—x7 |
x € [0, R], HerlepepBHa, 3pocTaloua, HEBII'€MHa, OTHE, JUIS JHANODKEHHs 00 eMy Tila
oBepTaHHs MOKHa 3aCTOCYBATH NONEPEMHIO TeopeMy. BHACHIIOK 0GepTaHs YBEpTi Kpyra
HaBKo1o o¢i Ox YTBOPIOETECA TBKyIa. OToRe,
R

1 R 5 T
EV:ng(sz-x )dr:n[}h =

5 4
B V:;nR" s

Kyvosum cezmenmom HAIMBACTHCS YACTHHA KYITI, IO BiNTMHACTHCS -BIJL Hel [UIONIH-
Hoto (puc. 17.124). BHCOT0IO KYITLOBOTO CeIMeHTa Ha3HBAETHCS Bifpisok POy, WO criony-
YA€ TIONIOC Ky 3 LIEHTPOM OCHOBH KY/ThOBOTO CErMEHTA.

KyrboBuit cerMeHT MOKHA PO3TIAIATH SIK TUIO, IO YTBOPHIOCH OGEPTAHHSM KPYIrOBOTO Cer-
MEHTa HABKOIO MaMeTna. TieDIeHIMIKVISIDHONO 110 Horo xoom DonMviTv o6’ eMV KVIIEOBOTO




[image: image54.jpg]CerMenTa BUBOJATH Tak camo, SIK i (opMymry 06’eMy Ky, TUIBKH IHTErpyioTs Ha TPOMIK-
«y [0; H) (H — BHCOTa KYlBOBOTO CEIMEHTA):

H
V:u:j:(z.ax-x’ )a'.r:‘n[sz -%] !

Orke, 06° €M KyITbOBOTO CermeHTa I = %xﬁi (3R-H).

=n[RH’ —lH;)
37 ).

Kynvosum cexmopom Ha3MBAETLCA TUIO, YTBOPEeHE obep-

TAHHSIM KPYFOBOIO CEKTOpA HABKONO OCi, IO MICTHTH OMH 3
ﬁ% foro rpamtamx pagiycis (puc. 17.125). Kymsobuit cextop
CIOTAJIAETHEA 3 KyITBOBOTO cermenTa i komyca. Tomy ¥oro 06" em
€ cyMOI0 00’cMIiB KYIBOBOTO cermeHta V) i koHyca Va:
V=V + V. Bucora Pi0) KyTHOBOTO CerMeHTa € TAKOK BHCO-

TOIO 1 KYThOBOTO CekTopa. Maemo
'\:énnz(zk—ﬁy V2=%1rr’(R-H).
Jie r— payiye koryca. Hexait Py, P, — nomocn ymi, Od=r. 3

Puc. 17.125 IPAMOKYTHOTO TPUKYTHUKa PiAP; ssaxomamo »* = HQR - H),
onKe,
(0% %nH(ZR— H)(R-H),
OG’eM Ky/IbOBOTO CEKTOpa

V:%nH’ (3R-H)+%nﬁ(zR—H)(R—H)=

a6o
v=2:R7H.
3

POSIIAHEMO 110Uy HOBepXHi Chepil | KyAb08020 Ceamenma.
O3sanenna. [LIOMA HOBEPH] KY.ALOBOrO CerMeNTA ZOpIBIIOC IPAHHII NPHPOCTY 06'cMy itnio-
BIHOTO KYTHOBOTO CEKTOPA X0 MPHPOCTY PAAYCA., KO IPHPICT PAZiyCa NPAMYE 10 YIS

Al),mw% '(R)- ]
iy

Ha puc. 17.126 3anmpsxoBaHo ochoBHi Tiepepis Tina, yrso-

PEHOTO B Pe3yIIBTaTi IPHPOCTY KyhoBoro cektopa OAB. Maemo '
H=AC=04-0C=R~-Rcosy=R(1-cosy). »
O6’eM KyIhoBOIo CEKTOpa 0

e (I B
V=3RRI =3R (1-cosy).
'V nporieci nprpocTy 06’emy 3MiHIOETheA M R, a KyT y muiae-
Thesl HEIMIHHMM, ToMy S = J'(R) = 2rRY(1 - cos y) = 27RH, ze
S — riomia noBepxHi KysoBoro cermenta. Ipuiivaioun H = 2R,
JicTaEMo TUIOmY TIoBepXEi chep S = 4R’ Prc. 17.126




[image: image55.jpg]3axaui
1. 3waiirh o6'en Tina, yTROeHOTO OBepTAMNAM OHici
apkit cuitycol HaBKomo oci Ox (pe. 17.127).
o2

*V=2r [sin’ xdv (na npowiky [0: n/2) dyikuis
o
= sin x enepepsiia, 3pocTaiona i Hewia'ewia). Ockinuii

%I(h:onA)dk

Bianosias: x/2.*
2. Jlpi pini kyti paziyca R posMillieno Tax, 10 HETP KOKHOT 3 HHX EKHTS Ha NOBepXHi iHuIOf.
SaliTi 06 €M CITHOT YACTHHH Kylh.

Puc. 17.128 Puc. 17.129

* Ha pic. 17.128 nioka3aio ockonmi fiepepia AauuX kyb 3 werpan Oy i Os, A — oA 3 709K
nepermity nemkX Kit, AAO,0s — pisocropoiit, AB — BHCOT 1LOro TpMKYTHAK, O18 = R/2.
CHiTLHA 9aCTHHA KT — e 06" CAHIIHS ABOX PIBIHX KYILOBHX cersteiTin. Hexall | — o6 "em ooro
TAKOFO CerMeHTa:

0,5% (3R-0,8)=~ RT[M— RJ

ERTEN
2) 2

3 3

6 ex cHismmHOT HACTHHH Kyamh fopiBmoe 21/, To6TO TSE"RJ‘ Bivouiis: ‘_szm) >

3. Paniyc kyai R. a paniyc Ko/ ocHOBM KyThOBOro cekTopa . InaliTi 06’eM KyIHOBOFO CexTopa,
Ko §0ro BHCoTa Meua v R (ph. 17.129).
* Hexaif 4 = r — pajtiyc 0cHOBH KyTkoRoro cextopa, PO; = H — fioro srcoTa. Homitimo,

mo 72 =P0; - PO, (PiP— piamerp kyni), r*=H(Q2R~H), H=R:+JR* =% . 3 YMoBOKO
H <R ovke, H=R-yR® ~r" . 3naxommo of'ent r=§m=(R-‘/R’ )
Bianosis: %WRZ(R—JR ).

4. Paziye kyni nopismioe 25 cu. Ha SKi YACTHAM MOBEPXHS Ky MOTITHETLCA MepepitoM, mioma
sKoro gopiniioe 967 cn’?




[image: image56.jpg]* IowsHa. mepepisy TOAUINE KYTIO HA 2182 KYbOBAX cerneir (pHe. 17.130) 3 MioLiAMH TOBep-
o Sui Sz o by = POy, hy=Pi0y, 10 S, = 2nRhy, $; = 2nRhy (PP — miamerp wysi), n7* = 96,
=9.
CRIZIeN CHETeMY PiBHsh

e 96=h,h; ,
hy+hy =2R, |S0=h +h,.

wmimen hy =48, hy=2. 3uaxommo 5 =2m:25:2=100m S»=2x-25-48=2400r Biano-
sian: 100x o, 2400% ear’. *

Bnpaeu 5

1. Jliaronans ky6a jopiskioe d. 3ualia foro o6'em.

2. Bei peGpa mpaBiIsHol 7-XyTHol IPHIMH MAIOTS OJHAKOBY A0B-
KRy a. Juatiti 06’ eM UpHANH.

3. BHMip# NpAMOKYTHOrO Napanereninenia BITHOCHTECH 3K
1:2:4, a wioma Horo nosHoi nosepxwi fopisiioe 112 on’. natmi
"em napasieneninesa.

4. Bunipn npAMoKyTioro napasienenineaa Aopipmioions 3, 4 i

5 em. fIKio KoHe peBpo ABLILIATH KA ¥, T0 IUIOLLA MIOBHOT IOBEPXH
SGumbmHTLCE Ha 54 oM’ SIK SBUTLITHTLCS 06’ M napasenieniniesa?

5. Cropoii OCHOBH TIPAMOTO NApAENerlieia AOPIBHIONOTS  Ta b
i yrBoproioTs kyT v, Gimbiia Aiarowam napanenenineia d. 3uaiita Pre. 17.130
06’em napaseneninesia (0< y < n/2).

6. Biuse peGpo noxmol mpu3Mk opisaioe 10 cm. Biactani Mix Gitiunia peGpamu A0piBHIOOTS 3,
415 ont. 3naltTi 06 ex IPHIMEH.

7. Touti rpateii MPAMOKYTHOTO NApAJieNentineaa A0piBHIONOTS Sy, S, 3. 3nakTH fioro o6’em.

8. Jliaronans NPAMOKYTHOTO NapajefeninieAa OPIBHIOE d | YTROPIOE 3 BOMA CyMIAHHMH GiuuHMH
rpasiaMi kyTH i f. 3aitTi 06 en napuieneninena.

9. TIpoBECTH Niepepis TPHKYTHOI PH3MH ILIOULHHOIO. 1O (PONOHTH epes Gidte pebpo i noaiise
06/ e npHINH Hanin.

10. 3uaifT 06" eM PIBHOCTOPORHLONO WHTINpa 3 paziycom A

11. 3uaitti 06'eM PIBHOCTOPOHHEOTO KoHYCa 3 paaiycom R,

12. Paaiye konyca Ropisioe R, a teipua /. 3uaift 06’em Komyca.

13. JTiaromais ockoBOra niepepizy WwiApa A0piBmioe d | HAXWIEHA A0 IO OCHOBH LA Ky-
TOM . 3HaiiTi 06" eM LHIAPA.

14. PinHocToponHil TPHKYTHK i3 CTOPOHOI0 @ 0GEpTAETHEA HABKOAO CROET CTopoiH. HalTH 06 'eM
Tina obepraii.

15. Tapasiensiio oci WAIH/pa HA BiACTAl d BiZl HET NPOBE/ICHO ILIOUIMKY, KA BIATHHAE Bl KO
OCHOBH YTy B o pantian. 3raliT 06’eM HHAHAP, AKIO IOIA Tepepizy pinka S.

16. B ocHoBi KoHyca XopAa ZOBAHHOO @ CTATYE AYTY BEHIHHOIO ct. KyT MiK TBipHOI0 | mows-
HOI0 OCHOBH ZIOpiBHIOE 7. Baiftit 06'en Komyca.

17. TIpaMoKky THsii TPHKYTHHK 3 KATSTOM d | IPWISTHM KYTOM Y 00CPTAETHCS HABKOJIO TIMOTEHY3H,
3naiits 06’em Tina obepranns.

18. ITioma nOBHOT NOBEPXHI Koriyca AOPiBHIOE S88T CM’, 4 BHCOTA BITHOCHTECS ZO TBIpHOT AK
35 :37. 3naiiti 06’em Komyca,

19. V 3piaasomy Koiyci Jiaroasii 0ChoBOTO Mepepisy BIAEMHO NEPIEHIAKYIAPH, & TRipHa | yTBo-
PIOE 2 IIOUIKHOKO GLIBLIOT OCHOBH KYT .. 3HaliTi 06’eM 3pi3aHOO KoHyea.

20. [Lioii 0CHOR 3PIAHOT0 KOMYca IOPIBHIONOTH 4t i 9 v, 4 Hioro o6em S7m v, Buatirwt Kyt
Misk TRIPHOKO 3pi3aHORO KORYEA | IIOHIHHOIO GiILLIOT OCHOBH,

21, Bepummuy Bepxuboi 0cHOBHM KyGA 3 peGpOM @ CHOMYHEHO 3 BEPMIAHAMM HIANLOI OCHODH.
SiaiiTi 06’eM YTHOPEHOT MHipaMiaH.





[image: image57.jpg]22. Koskiie peGpo TPABMIILHOI TPHKYTHOI TipaMisTH AopiBaioe @. 3ualiTi 06'eM mipai.

23. CropoHa CHOBH NPABHIBHOI HOTHHKYTHOT [pAMiA JOpiBHioe a. JlBoTpaiHki kyT mpi peGpi
ocHOBH A0pIBHIOE 1. BHATH 06 N nipaviz.

24, Beepeituni npiaMi 3 06'cMoM I/ R0 208itbity Tovky O i N0GYAOBAHO ABi TIPAMiAA 3 nepili-
1010 O, 1O MAIGTH OCHORANH OCHOBH TIDHIMH. 3alTH CYMy 06 'eMid X Hipani,

25. CropoHa OCHOBH NIPABMALHOT #-KYTHOT MipaMiM A0piBHIOE @, a Gitne pebpo b. Juatity 06 e
mipaminn.

26. Boi wiocki KyTH MpH BEpIIMHI TPHKYTHON mipamiz psvi, a Gk peGpa fopissioioTs a, b, ¢
IualtTit 06 ent MipaMiTH.

27. OcoBOIO MiPaMiAH € MPANOKYTHMK i3 CTopoRam , b. Vi Givi peGpa MaIoTh JOBKHIY C.
JualiTi 06"eM ipavia.

28, OcHonoio MPAMiAH € PONG i3 CTOPOOIO @ | TOCTpHM KyToM 7. Koxia Gittia rpaith yTsopioc 3
IOMAHOIO OcitoBH KyT B JuaiiTy 06 eM mipaMiTH.

29, OckoBoio NipaviTk € TPHKYTIHK i3 cTopora 6, 8, 10. Koxie Gie peGpo yraopioe 3 fwio-
050 OCHOBH KyT 45°. 3HaliTH 06’ eM TipaNiK.

30. 3uaiimh 06 €M Tina, YTROPEHOTO OBepTANIM HABKOIO 0¢i Ox KPHBONiNiHHOF Tparieri, oBMese-

Hoi Biccio Ox 1a miniawn y=vx, x=1,x=4,

31. Tlomuua, IEPEHMKYAPHA 0 aMeTpa Ky, ToAinse foro Ha dacrams 3 i 9 ew. B akomy
BIZHOWICAH] 1A TUIOLIAHA noainse 06" em Kyni?

32. BucoTa KyMoBOro cereiTa » 3 pask Mesia 3a paziye kyai. Sy wactuny o'evy Ky cranio-
BHTE 06€M KY/TSOBOTO CermenTa?

33. Kpyromii cexTop 3 KyTom o (0° < ¢ < 90%) i patiycom R 06epTuCTLO HABKOTO OAHOFO 3 rpailu-
“RiX pastiycis. uaiTH 06 eM Tina o5epTaNHL

34. B 0CLOBOMY Tepepiai KYJTOBOFO cerMeHTa Xopaa Mae JOBKMHY d i CTATYE AYFy Bemwiuiono f.
Jusait1 06"eM | MIOILY TOBEPXHI KyIBOBOFO CerMenTa,

35. Pastiyc kyIILOBOO ceKTOpa 10pibHIOE R, 4 KyT Mi pajiiyeass y HOrO 0cLoBOMY fnepepisi Aopis-
1106 0. BuaiiTH 06'eM KYJIHOBOTO CeKTopa

36. Tlnomusa MOAIME KYMO Ha J1Bi NACTHIM, 06eMM SIKHX A0piBHIOIOT: 1007 i 188w oM’. Jnaitti
oMY noBepXHi Ky,

37, Tliomuua niepepisy NOALTE cepy Ha ABi HACTHHA 3 TUIOWAMH MOBepXOMB 127 i 247 .
Jmaifr wiomy nepepizy (Kpyra).

§ 7. KomGinamii reoMerpr-mix Tijx

7.1. Tlpu pos3s’ssysanmi 3ajia4 Ha KOMGIHAIIO MHOPOMPAHHHKIB BIUIMBY POJb Biti-
PAIOTH TIePepisy MHOTOrPAHHHKIB. TTOKaKEMO Lie Ha XapaKTEPHHX NPHKIANAX.

3anavi

1. Y npasmbHy TPHKYTHY NpaMiTy BIHCAHO MPABKILIY TPHKYTHY MPHIMY TAK, 10 OAHA OCHOBA
MpHON AT Y IUIONHi OCHOBH MPaMiy, & BEPUTHAE APYTOT OCHOBM ACKATS Ha Gitiix peGpax
nipamizs. Bina TpauL TPHIMH — KBAIPAT i3 CTOPOHOIO a. PeBpo ocHOBH MipaMian Aopismie b
(puc. 17.131). natith o6 'en mipastizu

* Posrastemo tepepis KowGinaiii famnx Tin nioumnow POB (PO— Bucota Hipasiam):
APON, ~APOB. 3sincu maemo

PO _ OB PO, +00, _

= abo
PO, 0N, PO,

3piacH




[image: image58.jpg]OG’ca mipaniz

v—l[ ab ]biﬁ_ Vaab® |
3lb-a/ 4 1(p-a)

2. Mo kY03 peGpont a (puc. 17.132), Tou M, N, P — »ianosizuno cepemitn peep AB, BC, BB,
3ualfTi o6 "eu nipawizn DMNP.

+ Kpint nipavizu DIMNP xy6 wierir we womupn mipaviau: PBN, DyPNCCiB,, DydMPBA,
DIAMNCD 3 06" cxaa vinnosiao Vi, Vs, ¥, Vi, Tipauizh 3 o6 exaw V2, ¥4, Vs pintionens. Hexal
V= myamd ofas s Ki— oSaw xe, i ¥=K-3V-V, Hoimmo, mo Ve

Ocrarouno  Maemo  V=a® -

4 Faes
Bianosins:—a’.*
48

Z,

4

Pue. 17.131 Puc. 17.132

3. Tlpanwnsia Tpuya npwava wae sucoty h i cropoty ockonH a (pic. 17.133), Tpasiia tpu-
KYTHa MIPANIR Mac 3 NPH3MOIO crinbiry oCHOBY i possienta o oz Gik 3 teto BiAHOCHD el ocvions
Bucora nipanizu nopisiioe 2h. Jmaiiti naomy monwoi
HOBSPNHI Ticl wacTHH nipayiim, aKa AewTh yoopemii
npHIMH,

* 3

MO IO OCHOB:

Hexall S — nowa Ginol nosepxii spisaof. mipasin,
e S — nowa Tpanenii ABB s I APOD

PD=

Toni

Puc. 17.133
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7.2. Tlpy po3s’asyBaii 3a/1a4 Ha KoMOiHALGT T OGEpTaHiyt, SIK PaBHiIo, OCHTB 30-
GpasHTH OCKOBHIE NIEPEpi3 faHoi KoMOIHALLI.

3anaui

1. Y Kofiyc BucaRo pissocTopoHHi wHiIp. 3alTit o6 cn ¥ 1=
Jifzpa T2 oty S, HOro HOBHOT OBEpXHi, SKINO THIPHa KOKYCR YTROPIOE
3 IIOMAHOIO HOro 0CHOBM KyT ¥ (pHc. 17.134), & mcoTa Komyca j1opis-
wmoc h.

* OchoBmit Mepepis Kanof kowGinauii — te kpaapar MNLT, smmca-
ik y pisuoSenperit HKyTHIK PAB, £ PAB=Y, PO =h— Bucora
xouyca: O, =PONIL; ZPLT=£PBA=y. Hexali TM=x, Togi

0,L=§. 3 APO\L waexo PO, =O,Ltgy abo h—x= %tg"j. amiztin

Puc. 17,134 oy
- . Jlwsi swaxonumo
2rigy
x)* 2h
V*nO,L’-TM:ﬂ[—) x
2 2+tgy
2
=270,L(0, L+7h)= 20 = ST
2 (2+w)
) »
Binnosigy — 2 _SF__ .

(2+11)" (2+1)’
2.V kymo patiyca R (pue. 17,135) BnHcano wwiinzp. BitHOuICHHS 10Mi OBHOT NOBEPXHI LK1iH-

APA 710 IUIONIi 110BepXHi Kyi S0pisHioe 1. SIKHX 3HavieHk MOXe HAGYBATH 17
* Ochonuii Iepepin Aaoi B yMopi KOMOIHAIT Kyl T8 Ui~

pa— ue npamokyruux ABCD, mumcankii B koo o (0; R)
Hexalt 2 CAB = a, Toi 3 A AOK macmo OK = R sin a, AK =
S, 2mRcosa(Rcosa+2Rsina M
~Rosa a ymosoiof = —2 sateli s ta e 4
Se 4nR?
+sin2 0,
> SN2 10610 - 0 i @ —> /2, OTe, Moke Haby-
BATH AK 3ABIOAHO MAMHX JoRaTHMX sHavemb. Jwaxommmo A K 8
t’(ﬂ.):%(lcmia—sinlu), aniaks (o) =0 nph 1g 2 =2, abo
1 1
=—arctg2; >0 O<t<—arctgd; <0
e Ip il i Prc. 17.135
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Lanig2<a<Z, omke, max 1o =l(—nm z]. ayuaxmmo, mo cos2a = ———b =
T 2 Ak HE i e ; iy

Ji+gi 2a

NG 5 = Pl
V541

Biamosiaw 0<r S-—;—— ¥

3. V xymo pamiyca R BIHCaHO KOHYC, TBipHa AKOTO YIWOPIOE 3 MJOUIHHOI OCHOBH KyT
(pyie. 17.136). 3aiiTh o6 "eM Komyca T nomy HOro TIOBHOT HOBEpXH.
P

A ¢ &
Puc. 17.136 Pue. 17.137

* Ocsonuli nepepis a0 KowGinalii KoHyea i kyfi — uie pissoSepensii TprkyTIIK PAB, Brca-
uki B K020 paziyea R. 3a Teopemoio cunyei macwo: PA = 2R sin o, PC — sucora A PAB,
AC = P4 cos 0. = Rsin 2a, PC = PA sin o - W sirf o
Jlani snaxonnyo

nR? sin 2asin a1 + cos o),

Bignosias: %xR’ sin? 2ausin® a, 2% sin s ol 00,01

Jaymamenns. Poss'smanns 3a1a%i He 3ICKHT Bt poaMilenTl ICRTPA Ky, sk Moe Gyt
BoepeTHHi KOHyCa, 14 HOro OciOBi 460 30BHi Koiyca.

4. KoHYC BIHCAHO Ky:Ti0 patiyea r (phc. 17.137). 3uairs 06 ew KoHyca, A0 HOro BHCOTa AopisHice .

* Ocuomi nepepis NaKOT KoMGIKAMT Ky § Kowyea — ue pisnoGeapenii TpuKyTHuK PAB, onuca-
il HaBKon0 koma o (O, 7), PC = h— wcota xoyca, OD L PB.

O6'en konyea V= % RBCYh. Monimino, mo A POD ~ A PBC, Touy

r r
JPO*-0D* h —Zrh'

: 10
Omue, maeno V=== Binnosig LA«
3(h-2r) 3(h-2r)





[image: image61.jpg]5. Kyio smscano y spisanidi Kowye (pic. 17.138). Jloneers, 1o ix o6’enH BiTHOCATCA AK MO
TIORHHX HOBEpXOHE.
* Ochonl niepepia Ky | 3pi3AHOTO KOHYea — We PiBHOGITHA Tpamewis, OMHCAHA HABKOO Koma

—art,

(O.7). Hexall puaiyon ocion spisoro Kouyea AopiswioioT 1 i o, Toai o6'ew xyai ¥ ==

v

272

A

o6'em apisaroro xomyea ¥, m(;,’ +rry 41} ) o nosepxKi Ky

3

Si = 47, moma nowmol mosepxui 3pisanoro Kouyea S = ”BC 1y +r; )+ n(r,’ +r} )
Ockifiokit BC = 11 + 12, T0

2
8§y =n(nd+r} Jem(nan ) =28(rd 4nrs +r2),

o # 1pe6a Gyiio ponect. *

7.3. Miozozpaniux HazMBaETLCA snucanum y Kymo, SIKIO BCi HOro BEpUIMHY JIekKarh
Ha TI0BepXHi Kym. Bei rpani BITMCAHOTO MHOTOTPAHHHKA € BIMCAH] MHOTOXyTHHKH. [leHTp

Pric. 17.138 Puc. 17,139

OITHCAHOT KY/Ti JIEKHUTH Ha MEPETHHI NMPSMIX, [0 TPOXOATL Hepe3 UEHTPU Kill, OITHCAHHX
HABKOTO rpaseii i NepUeHIMKyISPHAX JI0 1IAX Tpane.

Teopema 1. Jlns moz0 w06 nipamioa 6y1a enucanoiw, Heobxiono i docmaninyo, wob i
0cH06010 Bye enucanuil MHOZOKymIUK.

Hacaifok. Byas-sika npaswibia abo TPHKYTHA NIPaMiZia € BIHCAHOI.

Teopema 2. Hexait yenmp Kyni, onucanol Hagrono nipamiou, Kexcunts Ha npamitl, Axa
npoxodums uepes eucomy nipamiou, modi 1) b* = 2RH, 2) r* = HQR - H), de R — padiye
onucanoi kyni, H i b— eionosiono sucoma i Giune pebpo nipamiou, a r — padive kona,
ONUCANO20 HABKANO OCHOBY NIPAMION.

* Hexait PO — pucora nipamijy, O'— uentp omcaroi kymi (puc. 17.139). Ockimbiu
O' € PO, 10 O — 1eHTp KOila, OIHCAHOTO HABKOTIO OCHOBM Tipamiji, PK — iametp ormucarol
Ky, A APK — NpSMOKYTHHIE. 3ri/IHO 3 BIACTHBOCTSIMH TPAMOKYTHOIO TPHKYTHHKA MAEMO:

1) AG* = PO - KO, a6o r* = HQR - H);

2) P4*= PK - PO, abo b" = 2RH. *





[image: image62.jpg]Kyns HASMBACTBCA GNUCAHOIO Y MHO202PANHUK, SIKIO BOHA JIOTHKACTEA JI0 BCIX HOro
rpaHeH.

1
Teopema 3. Axuyo Kynio 8AUCANO Y MHOZ0ZPAHHUK, MO 11020 06'eM V. =§rsn . oe

Sy — nROUya nOGHOY NOBEPXHI MHO20ZpaANNUKA, ¥ — PadIYe GHUCANOY Ky

* CrionyumMo IEHT] BIMCAHOI Kyl 3 ycimMa BEpHIMHAMM MHOrorpaHmuka, [Tpu mmomy
MHOTOrPAHHHUK TIOJLTSHETHCH HA KThKA MipaMijt (KUTBKICTS X JIOPIBHIOE KiTbKOCTI rpaxel
MHOTOIPaHHMKA). BHCOTa KOKHOI 3 IIMX THPaMijl IOPIBHIOE 7, 4 IUIOMIA OCHOBM — Iie 110~
A JeSIKOi I'PaHi MHOTOIPAHHIKa, TOMY

1 1 1
er, +§rSZ +...+§rsm

(m — KinbKicTs rpanei),

1o # TpeGa Gymo goBecTH. *
OCKLUTbKH TIEHTP BITACAHOI KYT OJHakoBO BijutaneHuit P
BiZt yeIX rpaHell MHOrOrpAaHHMKA, BIH JeKHTH HA [IEPETHHI
GICEKTOPHUX IUIONH BCIX HOrO BOTPAHHUN KYTIB. '
Teopena 4. V' Gob-siky mpukymiy nipamioy moxcna
anucamu xynio. o'
Teopema 5. 'V npasuneiy n-xymiuy nipamioy moxcra A 0
anucamu Ky,
* Ha puc. 17.140 nokasaHo n-Hy YaCTHHY NPaBUILHOL 4
n-KyTHOI mipamimm, e PC — anopema Giumoi rpani PAB;
CO' — Gicextpuca xyra PCO. 3posymino mo Touxa O' 8
OJIHAKOBO BiZUTATTeHA Bij YCiX rpaHel mipamimm i € ueHTpoM Puc, 17.140
BIMCAHOT Ky, *
Baysakenus 0’0 = r — paniyc BIHCAHOT Kyt
I3 AQ'OC maemo 0’0 =r=0C tg(a/2) aGo r=ri tg(0/2), e 1 — pajiyc Koma,
BITMCAHOIO B OCHOBY THPAMI/TH, Ot — JBOFPAHHHEE KyT ITPH PeGpi OCHOBM.

Sazaui
1. Bicota npaisHoi TpHKyToi nipaviz fopiakioe H, a CTopona ocosH a. Jualit of e Ky,
OnHCaNol HABKOIO MipAMIT

o : A ;
* Hexalt r= e ML et ool s i 60 octonoio mipa-
3

MiH € NpaBiTHI TPHKYTHIK i3 CTOPOHOIO a. LIeHTp Ky!t, OMHCAHOT HABKOTO NABMTLHOT NipAMIAH,
JIHHTS HA IPANL, 1o NIPOXOHTS Yepes BHEOTY Nipavi/ik. 3a Teopenoio 2

a’+34*

=H(2R-H), wimxn R= o

s
’ b TS T BN 4 a‘+3H‘]
i suaxoTuMO 06 ex kyai V= —7R* . Bimmonign: —| | %

& i ke 3 152( H




[image: image63.jpg]Jaysasmesns. BHKOHATH PHCYHOK Y 33/1a4aX TIOIGHOTO THITY ZI0CHTS CKIAAHO, TOMY BHARIAIOTS
110103KEHHS USHTPA KYJT, @ CaMy KYITIO fie J06paRYIOTS.

2. Bucora MpaBHILO SOTHPHKYTOl MipaMiaK opiBRIoE h (pie. 17.141), a miockuit KyT npi bep-
i mipayine 0. 3alTH TLAONLY MOREPXH Ky, OMHEAHOT HABKOO MipAMIK.

*3a ymonoio PO = h, £ BPC = a. Hexait PB = b, Toni » A POB maco

OB*=PB! - PO*= b~ 1. @176)

3 APBC snaxonumo BC =2b sin (/2) = OB /2, wiaxu OB = b 42 sin (/2).

Tenep 3 piskocri (I117.6) Macso

26% sin’ (@/2) = b*— W, * = b(1 - 2 sin® (o/2)) = B cos &, i =byfcosa .

34 1eopemoio 2 b

2
2Rh. ne R — paziyc onmcanoi kyJi, omke M 2 3R%, seian R= ;
cosa 2cosa

Binnosias: =

4cos’ @ cos’ o cos®
Y BHITAIKY, KO HpANZA He € IPABHITSHOIO, TpeGa TOHHO BCTAHOBHTH IOOKEHHS LEHTDA OTHCAHOF Ky
3. Ocsiosoto mipamimk PABC (puc. 17.142) € AABC, y sworo AB=c. AC=b, £A =a. PeGpo
A= i NeprieH MKy IApiie 20 MIONHIK OCHOBH. 3HaifTi 06 €M Ky, OIHCAHOT HABKONO TpAMZH

P

10610 noma § =4nR* = 4x.

Puc. 17.141 Puc. 17.142

* Hexail O — UeHTp Kona, olcaioro 1apkono A ABC. [[entp kyi, oncanol uaBkono mipavizn
PABC, sexurs, Ha upanii [, o npoxoTHTs epes Touky O | nepreHAMkypHA 10 wiomann ABC. 3
070 Goky, OCKLIbKI el UEHTD OAHAKOBO BiAATCAH} B BepmAi A i P, Bifl MAHTL Y MIOWMH 7.
1o HepnenKYAAPHA 10 Biapizka PA i sl foro Hasnin. Hexail O — uewtp omucanof Ky, Toni
IN7=0, C'0=T4A=m2 (ouka T— cepepuna pebpa PA). O'A=R— paniyc ommcanol xyni:

R=y0'0* +04* . I8 A4BC 3a Teopenoio xocunycin maemo: BC=vb* +c? -2bc-cosa. 3a
TeopeMolo cuycis BC = 2r sin &, 212 7 — PaAiye Koa, ONHCAHOO 1ABK070 A ABC. OTke,

BC Vb? +¢? —2bccosa

r = =
2sina 2sina

g )k
Tenep 3HaxoauMo 06'em onucanoi kymi: ¥ = 5 R

g - L
Binnosin, (m? sin® a+b? +c? ~2bocosar) . *

6sin’ a




[image: image64.jpg]4. Bittiie peGpo b (pic. 17.143) npaBHIILHOT HOTHPHKYTHOT HPAMiLtH YTBOPIOE 3 TLIOIIHHOIO OCHOBH
KyT ot BualkTh 06'eM BiTMCAHOT Kyl
*3 APCO macmo OC = b cos &, PO = b sin o 3 A POE 3axoiumo

PE=yPO*+0E? =%\H+siﬂ’a.
2

Hexaif O — ueHTp Bricanoi kyJii. 3a o3Haxoo nogi6uocti (A POK v A POE), 10610

0K _OE r _OE r boosa2
===, a0 ===, a6o — = -
70, PE' " PO-r PE' " bsmo-r 3 firemie
bsinaicosa Al

IBIJKH

V=—nr®,
3

4
Bianosias: —nb’[

Puc. 17.143 Puc. 17.144

5.Y mpaBwibHii HOTHDHKYTHiR DipaMiZi LeHTPH BUHCAHOI i OMHCAHOT Ky 3GiraioTCL
(phe. 17.144). [Tnorpassuii kyT uph peGpi ocHobi aopibiioe a. JloBecti, o cos o = tg (R/S).

* Hexalf O — NeHTP BIMCANOI | OTHCARO Kyl MPABHLHOT
woTHpHKYTHOT  mipamimn PABCD, O'E—  neprenmKysp,
onyutens# 3 Touxn O' wa rpams PBC: 0'O (paziye
smmcanol kysi). Tlepepis omuearoi Ky, pibHosimaeni bis it
ueipa, pipki. Tomy knazpar ABCD i puxyrank PBC smucani
pissi xona. Omie, £ BEC = £ BOC = 1/2i BPC = /4

Tlposezemo anoesy PF Giunoi rpani PBC. Ockimuicn
OF _CF

= 00 050 g S wo i e Gyao

CF = OF, o

nosecTh. *

6. OcHoBOI nipavizk ¢ pinoGenpeHl TPHKYTHHK 3 Gin-
HOIO CTOPOHOIO b i KyToM o pK Bepummai (pic. 17.145). ¥ wio
nipaMiAy BIHCAHO.KORYC, TBIpH AKOTO YTBOPIOE 3 MLIOMH-
HOIO OCHOBH KyT . 3maiiTh 06'eM mipaMiAW i miomy if
foBHOT NoBepxH. Puc. 17.145





[image: image65.jpg]Is A PAO ssaxonumo

Saa A0 c

cosy  2sin(a+B)oosy

OG'em konyea

e
3 2dsin’ (48)

WIOMta NOBHOF HOBEpXH KOHYCa
2 [ 1
a0
45|n’(m+|3) cosy
s 2
5 ngy ¢ n(1+cosy) -
Bianowins: ¢ *
24 { sin(a+B) dcosy { sin(a+p)

8.V warinap paiyca R BOKCANO TpKyTHY pHIMY. OCHOBOIO IPHIMH € THKYTHHK 3 KYTawi G i
B. 3uaiim o6'cM IPHIMH AKIO BHCOTa WILIINAPA /H IOPIBHIOE NEPHMETDY OCHOBH IDHIMH.
* Hexalt A ABC — ociioba pHIMi. 34 Te0peMOi0 CHITYCB Maewo

BC=2Rsina, AC = 2R sin B, AB = 2R sin (a + B).

S, = aR(R+PA)=

3a yuosolo H=AB'+AC+BC=2R (sinc:+sin B+ sin(a-+ By, momi SWZ%AC-BC-sinC=

=2 sinasinPsin(@+P), 10610 V=HSpe. Bianosias: 4R sin asin P sin (o +P) (sin a+sin P+
+sin (@ + B)). *

9. B MpaBibity 7-KyTiy IPH3MY i3 CTOPOHOIO OCHOBH @ BIHCAIO,
pinnocTopomHii wHIIAp. 3HAHTH 06'eM EOTO UHAHAPI.

* SIKmO B MPHIMY BIHCAHO WHAHAP, TO KOJA OCHOB WHHPA
BITHCAHO B OCHOBH TPH3MH, & GItHA MOBEDXHA IWHAIIPA AOTHKACTLCH
10 Gitnm rpanedi npuan. Hexaif k010 (O, r), Buscane B npasis-
st A-KyTHIK i3 CTOpoH0I0 AB = d, € 0CHOBOIO TpH3MH (pic. 17.148),
108 £ AOB = 2n/n, r = (al2) cig (/n), Ockimsku umiinAp piBHOCTO-
poini, To fioro ockoBu mepepis — Kpazpar, a ucota H = 2. Otke,

A

s s
VemlH=2nt =2 [mgl) ;
I i

Bianosiaw:

3 s
o (crgl) + Puc. 17.148
T\

Bnpau

1. Y npaBHIbHY HOTHPHKYTHY Nipamizy BIHCAHO NPABWILHY YOTHPHKYTHY MPH3MY TaK, (0 OfHA
OCHOBA IIPHIMH JICAKHTS Y TUIOWHI OCHOBH TPAMIH, & BEPINHIA APYFOi OCHOBH JeXKaTh Ha GIUHHX
peGpax mipamizti. Biwha rpaith MPHIMI — KBAZPAT 3 CTOPOHOIO b, & PeGpO OCHOBH MipaMiH KOpiB-
110€ 0. 3ualiTh 06'en MipaNizH.

2. LeHTp BepXiBOi OCHOBH KyGa CTIOYIeHo 3 BeUIKHAMH HHAKHBOT OCHOBH. FHAHTH IIONLY TIOBHOT
HOBEPXHI YIBOPeHOl YOTHPHKYTHOT NpaMiAiK SIKIO Pebpo KyGa A0PIBHIOE d,

3. biuni peGpa TpukyTHOl Mipamizu AopiBwoioTh @, b, ¢. Bei nnocki kyTH npw Bepuikki mipamitn
npsivai. Bepimiia KyGa 5GiracThes 3 BePIIMHOIO ipaMiAH, & TpH pebpa KyGa, 1O BHXOASTH 3 Hiei bepil-




[image: image66.jpg]* Butcorst Kolyca i mipasi 3GirIOThCs, OCHOBOKO KOHYCA & KDY, BIHCAHHH B OCHOBY 1HpAMiAH,
Giuma noBepNHA KoMyCa JOTHKAETLCA fo Gienmx Ipaneh mipauima. 3a ywmowow AC=AB=b.
2 BAC = . Buucane xono omkaetsca 4o croporn BC b 1i cepeuiit Touni D (£ PDO = o — minii-
umit kyT Amorpankoro kyra BC). Is AABD (ph. 17.146) macnio

BD = bsin(w2), AD=bcos(w2), £ABC(180°-ay2=90°~

Ockimin BO — Gicextprea xyra B, T AOED=45'—;—,b AOBD waemo OD=

=BD lg(45' —%)=bsiﬂ%(g—, S =—;—b’ sinct. I3 APOD (pic, 17.145) maemo PO=

=0Dgg=b xin%lg

OF'en nipaxiz

? sinausin g
£ 7

S .

1 b7 sina(1+cosp)
]’ 2cosp i

S | 1+
s

b* sina(1+cosq) A

20050
4
)
0
8 7 [
Puc. 17.146 Pue. 17.147

7. Octoporo nipavtink € AABC (pic. 17.147), y koo 4B = ¢, ZA = o, £B=P. Koxne Giune pe-
6po NipANH YTBOPI0E 3 ILTOWHOIO OGHONH KYT Y. Fairi 06" i IOy MOBHGI HOBEpNIi KOHYCa,
OMHCAIOrO HaBKOD HipANIAK.

* Bicors PO mipai i Koryca SGIFAIOTSCH, 3 0CHOROIO Mipaizi € MHOTORYTHAK, BIHCLIH Y Ko-
110 oCHOBM KoHyC. Bisii peGpa MpAMi/H AeKaTh Ha GitHili OBEPXHi XOHYCa. 32 TOPRMOIO CHRYCHB

4B [

4038 S 2sin(a+p)’





[image: image67.jpg]28. Patiyc 0CHOBH KOHYCa 0PIBHIOE 7, a THIpHA YTBOpIOE 3 ILIOWHHOIO 0CHOBK KyT B. Hakono ko-
HYCA OIIHCAHO TPaMiZty, B OCHOBI SKOT JIekMTH iBHOGeApeHHil TPHKYTHHK 3 KyTOM 20 TIPH OCHOBI.
FualiTh 06 eM HipaMiTH.

29. V maninnp pmmcano mapazeneninex i3 copouoio a. Jliaronam, mapaieneninena yraopioc 3
TUIOIAHOIO0 OCHOBK KYT C. &3 GIHOI0 TPAHILIO, 110 IPOXOTHTS 'Iepes CTopoRty a, YTBopioc Ky B. Juaiis
T g —— p——

30. Y wotupukymy mnipaminy PABCD snucano xymo. Jlopectd, mwo ZAPB+ ZCPD=
=ZLAPD + LBPC.

§ 8. Koopaunarn i Bexropn y npoctopi

8.1. Yepes foBUILHY TouKy O MPOCTOPY MPOBEEMO TPH TIONAPHO B3AEMHO TIEPICH/IH-
KynspHi npavi (puc. 17.149). Tl npsni Hasusaiorses Tak: Bick Ox (sicw abeyuc), Bics Oy
(sice opounam), vick Oz (sicw annixam). Touxa O HA3HBAETLCH nouamxom koopounam. Ha

LOEX IPAMIX 3AI0Th O BEKTOpH 1 (110 0ci Ox), J (10 0ci Oy)Ta K (o oci Oz).
Hexait M — nosinbha Touka pocropy. Lls 104-

Ka 38]8€ JIeSKuii BEKTop GXJ; M, Ma, Mz—

BIITOBL/IHO OPTOrOHALHI POEKLLT Touku M Ha oci
Ox, Oy, Oz, Tomi

OM =OM, +OM, +OM; =x7 +y j +2F.
nena x, y, z HAIMBAIOTHCS KOOPIMHATAMH TOUKH M

abo Bekropa GX{ » X BKasylorh v myxkax M (x y;

2), OM {(x;y, z}. [Jlana cucreMa KOODJMHAT TIO3Ha~

-

YAETHCS TaK: (0, i ,j,k) 1 HA3HBAETHCS NPAMO-

Puc. 17.149

Kyminowo  dexkapmosolo  cucmemoro  Koopounant.
3posymilto, 1o KoHa Tpilika HHCEN (x; ; Z) 3/A€ €My TOuKy M.

Omike, MPAMOKYTHA JeKApTOBA CHCTEMA KOOP/MHAT BCTAHOBTIOE B3AEMHO ONHOIHAUHY
BUOBIHICT: MK MHOKMHOIO TOMOK NPOCTOpY i MHONUHOIO BIIOPAIKOBAHHX Tpiiok
AIHCHIX wrcern.

KpiM KoOpAMHATHIX 0Celk € TakoX i KoopAMHaTHi TIommMHK. KoopiMHaTHA IUIoNTHHA
xOy mictuts oci Ox Ta Oy, ¥oopmuHaTHA IwIomHa yOz MicTuts oci Oy Ta Oz, Koop/wHa-
THA TUoHHa xOz MicTHTS oci Ox Ta Oz.

Hexait y npocropi saro touku A (xi; yi; z1) 1a B (x3; y2; 22); 3a dopmynoio pizmmri

JIBOX  BEKTODIB XB:O}!A(;/L Bpaxosyroun, o 6}3=X77+y1;+11;4 ())A=
=x, i+, j4z, b vaeno ZB=(x1—x\)7+(_v,—y,)1+(z,—z,)k. Orke, Bek-

TOp AB Mae KoopiHHaTH {x2 - X1, V)~ yi; 2 -2} Hexait, nanpuxnan, M (1: -3; 4),




[image: image68.jpg]¥, neskath A GiTHAX peGpax Mipami. OJIa 3 BePUIHH Ky6a MEXKHTS Ha MIOUIHHI OCHOBH HIpaMiTH.
Juakiti pebpo KyGa.

4. Ky6 3 pe6pom a i NpaBHILHA MOTHPHKYTHA MpAMiAA MAlOTh CIIABHY OCHOBY i POSMIllicHi Mo
oann Gik Bt OcHOBH. BHCOTa MipamiaH Aopisioe 2. 3HaliTH TUIOWY NOBHOT NOBEPXH Tiel YacTHHH
ipaMifTK, 5IKa JIKHTS VoepeuK Ky6a.

5.V Kolyc BHCaHO PIBHOCTOPOHHM WIIAP i3 TRIPHOIO /. 3HaliT o6'eM KORYca, sikiLio HOro TBi-
A YTROPIOE 3 IIOIHHOO OCHOBH KYT G-

6. Kouye i il MAkoTh CIibHY OCHOBY i po3Mitlieni o o Bik Bix octons, 3uaiits mioury
NOBHOI OBEPXHI Tiei YACTHHH KOHYCA, KA JIEKHTE YCePeaHHi WHIIHADA, SKIIO BHCOTA KOHYCA B 3 pash
Gimbina 3a pagiye ocHOBH R (MIIHAP PIBHOCTOPOHHH).

7. BiHouweH#s paziyCi OcHoB 3piAOTO Kokyca opibitioe 4. Octiosa Apyroro Komyca aGiraeTies
3 MEHIIOIO OCHOBOIO JpIANOT KOHYG, & BepUHHA HOTO JAKITS Y NEHTPi Gitbiior ocHons. Juaitm
BizHomenTA 06'eMis 3pisaNoro KoHyca i APYToro Komyca.

8. Jliaronans ockoBOTO Tepepisy UAMMAPA yTBOPIOE 3 MIONIAHOIO OCHOBH KyT «. Llel muainp
BIHCAHO B KMo, 3HakTH BiAHOWeHHs 06’ CMiB WANIMAPA T Kyni.

9. Kymio Bcaso s usminap. 3naliTh BiAHOMERHA 06’€MiB i IUIONK TOBHHX TOBEPXOMS MDA TA
Kyai.

10. Y Kymio BIHCAHO PiBHOCTOpOHHiH KoHyc. 3HaliTH BIHOEHHA TUTON MOBHAX TIOBEPXOHD Ky
T xonyea.

11. JlosecTH o 06" ent kortyca V = Sgd/3, e d — Biznans Bix LIeHTPa OCHOBH 10 THIpHOL.

12. ¥ pisHocToponmili KORYE BITHCAHO Ky/io. 3RAHTH BiIHOMIECHAS 06'€iB i LION HOBHOT MoBepXH
Kyai i Kowyea.

13. PajtiycH 0CHOB 3pi3aHOO KoHYCa /IOpIBRIOIOTS 7y, ra, 3pisansif KoHyc BHCANO B KO paiycs
R. Thipha 3pi3atoro KoHyca 0pisHioe | i yTBOpIOE 3 IIOMHHOK Gibiiof 0cHOBH KyT (. JloBecTH, mo

a)lra-n|=loosg; 6)(1+r) =@ -Fysin’p.

14, PagiiycH 0CHOB 3pi3aHOTO Kolyca OPIBHIOOTS 7y i 72, 3HalTH 06’eM Kyti, BIHCAHOI B 3pianmii
xonye.

15. BHMipH IPsMOKYTHOTO NIapaTie/ienine/a I0piBHIOIOTS d, b, . JHaliT NOBEPXHIO ONHCAROT KYJIi.

16. Biute peGpo MpaBITLHOT TPHKYTHOT MipaMiaH JODIBHIOE b i YTBOPIOE 3 IIONIKHOI0 OCHOBH KyT
7. InafiTH TIOULY NOBEpXHI ONHCANOT KYJi.

17. CT0pOHA OCHOBH MPABHILKOI HOTHPHKYTHOI Mipamian opisHior a. Biune peGpo yrBopioc 3
IUIOMKHHOIO OCHOBH KyTY. JHaiTH 06" M onKcanoi Ky

18. Croposa 0CHOBH IPABMITLHOT A=Ky THOT MiPAMIH ZIOPIBHIOE &, & if BHCOTA A, Fatith 06 M oMy~
caof kyzi.

19. Anodema Giunol Tpasi NPABKILHOI WeCTHKYTHOT Mipamizy pisha /. Biue peGpo yrsopioe 5
[IONUHHOI OCHOBH KyT 0. 3HalTH 06’€M ONHCaHoi Kyi.

20. OcHOBOIO MiPAMIZH € IPSMOKYTHHK i3 CTOpOHAMH @ i b, Ojuie 3 Giummx pebep ¢ BHCOTOIO Mipa-
MizH i opiuIoe h. 3HaiiTi OBEPXHIO ONHCAROL Kyl

21. OCHOBOIO THPAMi/A¥ € NPAMOKYTHHH TPHKYTHRK i3 KaTerams a, b. Bei Giuni peGpa yrnopioiom: 3
IOMHAOIO OCHOBH KyT 45°. 3HaifTH 06" eM onKcaHol Kyi.

22, Koske pe6po TPHKYTHOT NipaMiZi JOPIBHIOE @. 3HaifTH BUHOWEHHS patiyCi BIHCANOI i OMH-
CaHoi Kysib.

23, Kowsie pe6po HOTHPHKYTHOT PAMTH AOPIBHIOE d. 3Hal{TH IUIONLY NOBepXHi BIHCAROT Ky,

24. OcHOBA TipaMity — KBAJIPAT i3 CTOPOROIO a. OjHe 3 GiuHMX peGep € BHCOTOIO MpaMiH i 0pi-
BHIOE @, 3HalTH 06’ €M BIHCAHOT KyJIi.

25. OcioBOIO THipaMiZtH € piBHOGEAPEHHH TPHKYTHHK 3 KYTOM Y IIpH OCHOBI i 0cHOBOI0 @. Kosmia
Giuna rpais HipaMizl YTBOPIOE 3 IUIOMKHOIO OCHOBH KYT ot. 3HaMTH Paziye BIHCAHOR Ky:ii

26. Hagkono Kyri pajtiyca R OnHCAHO SOTHPHKYTHY TPAM/Ty, B OCHOBI K0T NIEAHTH POMG 3 T0CT-
pHM kyTom ¢ Koskna GiuRa rpais yIBopioe 3 IONIHHOIO 0CHOBH KyT B. 3HaiiTs 06'eM mipanin.

27. CTOpOHA OCHOBH MIPABKALHOT A-KyTHOT MipaMiti 0PiBMIOE a. JBOrpaHHMH KyT pH OCHOBI TTi-
paMiH 10piBHIOE 7. 3HaTH 06 €M i ILIOLLY TIOBHOT IOBEPXH] KOHYCA, BIHCAKOTO Y MipaMiny.





[image: image69.jpg]N(=2;3; 1), toni MV {-2—1; 3 (3), 1 -4} a60 MN {-3; 6; -3}. Slxaiio A € Ox, 10
A(x, 0, 0) smxmo AeOy, 10 A(0; . 0), smxmo AeOz, T A(0; 0; z)

okpenta, 1 {15 0503, 7 {0, 1; 03, & {0;0; 1}. Tkomst samacytors ta: a = {x. y: z}.

Moy BekTOpa — Lie #oro AoBsAwHa. Ko (ﬁ{x;y;z}, 0

04 = {x* 437 427

Stxawo A (xi; v1; 21), B (23 21 22), 1O

148~ (52~ ) +(r2-3) +(ea =)'

I1g dopMyna Mae HazBy (opMyIH BijCTaHI MK JBOMA TOUKAMH. PiBHICTH BEKTOPIB y
TPOCTOP, OMeparfii J10/iaBaKHs BEKTOPIB, MHOKEHHS BEKTOPA HA HMCIO O3HAYAIOTHCS TaK
©aMo, AIK i Ha TIOMIHHI.

Hexa ¢ Bextopit a = {x, yiz} i b="{xiyiz); a=b B 1omy i Timskw B oMy
BHIAAKY, KOTU X) = X2, Y1 = )2, Z1=2. 'S

Ornepatii 0/ABAHHS BEKTOPIB i MHOXEHHs BEKTOPA HA YHCIIO Y NIPOCTOPI MAKOTh Ti ca-
Mi BIIACTHBOCTI, IO | HA TUIOLIHHI:

S
a+b={x +x5y, tyiz+tn }

ma = {mx, ;my, imz, }.
Bexropu al b KOMiHeapHi TOfi i TUILKH TOMM, KOTH G = mb
Cranaprus 0oGymxom BEKTOPIB HASMBAETHCS WHCIIO, SIKE JIOPIBHIOE CyMi IOGYTKIB Bijt-
TOBI/(HHX KOOPIIHHAT BEKTOPIB
a-b=x.x; +y vy +2,2;.

) >
(a) =xf +yi +2 =|a| ,

(;):J(;T; a-b

Jie (¢ — KyT MidK BEKTOpaMH ; i E;

al {blcose.,

PO IR R Lt L
|a| M Vi i 42l m 4y 48
Cxansipumit 106yTOK BEKTOPIB y TPOCTOPI MAE Ti CaMi BJIACTHBOCTI, MO ¥ HA TUTOMIMHI.
3oKkpeMa, CKanspHUit 0GYTOK HEHYIHOBHX BEKTOPIB ;E JIOPIBHIOE HYMIO TOJi i TiMbKH
TOA, KoM ¢ = 90°.




[image: image70.jpg]Hexait Touxa 7' nesurs Ha Bipisky 4B, npusiomy AT : TB = m, O — J0BibHa TouKa

o OA+mOB
npocropy, 4 (i i z1), B (2 y; 22, 1o OT = %— Stiamo 7 (x, ; 2), 10
_ Xy tmxy _ ity _ztmz
el A g (% S ¢ ki

11i dopMynu HasuBaIOTECS GOPMYTAMI TIOALTY BiAPI3KA B JAHOMY BiIHOLIEHH.
3okpema, Ko M — cepemuna Bifpiska AB, To
XXy Y4y 3tz )
AI( 2 25 T2 f

Jagaui

1. Binomi xoopaumat rouxs M (1; 2; 3) i pextopa MN = {3;0;~4}. 3uatirs xoopausata
TouKkK N.

* Hexall N (532 2), oni MV = {x~ 132
1=3,y-2=0,2-3 =4, Jninnx=

2. Binowi Toukn 4 (-3
ABCD — napasesorpa.

* Hexall D (v: . 2). Ockinwku ABCD napanesorpaw, 1o AB = DC, 460 {5
3z} win | - =5;2-y=-1;3-2=T.x=4,y=3,2= 10. Bianosias D

3aysamennn. Mowe cramen, mo A8 = DC, ane napienorpasa Hewac, Go Touk 4, B, C, D

3). 34 oaHAUEHHSM PIBHOCTI BEKTOPID MAEMO X —
1. Bianowiae: N (4;2;-1). *
~3), € (1 2; 3). Bualfm KoopAHHATH TowkH D), AKILO

Hanexars, ouifl npawifi. Y wsomy sunanxy sextopn AB i AC xosineaphi. Onke, AB=mAC, 6o
{5 ~1; =7} = {4m, 3m, —m}. Inigcn Maemo cuctemy pisnsb 4m =5, 3m = -1; -m =7, aKa He Mae
poa’sisky. Omike, ABCD — napasiesiorpa.

3. Jlano: 4 (1;2; -1), B (2; ~2; 4),C (0; 5; -1). 3uaditn nepumerp A ABC.

AB=|dB|= (2-1) +(-2-2)" +(4+1)" =

Bc=|z;c[=,j (0-2)" +(5+2)" +(-1-4)' =478,

AC=|.';C|= (0-1)" +(5-2) +(-1+1) =
Bianosiaw: V42 +478 +/10.%

4 Jlano: @ {1;2;-1}, b{-2;1;4}, o(2:2;0}. 3nam|25»3l3+:j,

* 2a-3b+c={(24,-2} - (-6;3,12} + (2,2, 0} = {103, - 14}, m|1;*35+5\=4305-
Bianosias: 305,

5. Jatto nexroph @ {25133} T b{1;1;4}. 3m(;—23](23+3),

* a-25=(2;- 13}~ {2,2:8) = {0;-3; =5}, 2a+b={4:=2:6}+{1:1:4}= {5:~1:10}.




[image: image71.jpg]Orxe [;—25][1;(3]=ovs+(‘3]—1)+(—s)w=—47.
Biamosia: -47.*
6. Tlawo A ABC, ne A (1; 4; ~2), B (2 ~2; 3), C (2; 5; ~1). Jlowecrs, mo A ABC mpavoxyTiti,
*AB(1,-6:5), AC(L;1:1}, AB-AC=1.1+(~6)145-1=0. Omke, ABLAC i xyr 4 ups-
o, *

7. Buaiiri omTHHHH beKTOP, HATPAIeHHH 3 BeKTOpOM 4 {2; 433} B oA Gik.

* Bexrop a° = -2 wac nonsuiy 1 i nanpaMcrii 3 BeKTOpOM @ B oM GiK:
& iy KTopO

kol

2 +(~4) 432 =429: atu

It 2 4 3
Bianosias: a® = {——;-—2_; .
{ 29" J29 5]
z $
3
I8
7
1%
4
X
Pac. 17.150 Pac. 17.151

8.2. Hexait y mpoctopi € rronmna o (puc. 17.150); Ao (xo; yo; 20) Ta A (x: v, z) — Je-

sKi Towkd monmEM o 7 {A:B;C) — HOpMATHHMI BekTop mIOMMEM o(nLla ),

nldod, ovke, n-AgA=0. Ockimkn AgA={x-xq:¥-¥eiz=2}, T {4 B
C} - {x—x0, y - yo; 2~ 20} = 0, 3Bizmcn
Ax=x0)+B ¥ -30)+C(z-2)=0.

e i € piBHSHHS IIONMHK O, KA TPONOIMTH Yepe3 MAaHy TOUKY (Xo; Vo, Zo) 1 Mae faHuii
HopmabHuit Bextop {A4; B: C}. Po3KpuMBIIM AVKKH, THCHS JESKHX CIPOIIEHD JiCTAHEMO
3arajlbHe PIBHSHHS IVIOUMHM

Ax+By+Cz+D=0.

Koopuatsi mromysn xOy, X0z 1 yOz MatoTh BiIOBIAHO PiBHSHAS z =0, y =01

x=0.




[image: image72.jpg]Posrisremo oy 3x + 2y + z— 6 = ). Hexall 4 — Touka nepeTHHy Liici IOMHHK
3 Biceio Ox, 10610 4 (2 0; 0). Touxa B (0; 3. 0) — 1ie TouKa NepeTHHy JaHoi TUIONMHY 3

siccio Oy, a touxa C (0; 0; 6) — 3 Biccio Oz (puc. 17.151). PiHsHus i+%+i:1 Ha-
a c

MBaAETECH  PIBHAHHAM nAOWuNHU Y Bi/PI3KaX HA OCIX.

1 roronmna neperrsac oci Ox, Oy, Oz BignioBi/Ho B Toukax 4 (a; 0; 0), B (0; b; 0) Ta
C (0.0 ¢).

Thronmna, 3o6paxena Ha puc. 17.151, mae Take DIBHAHHS Y Bifpi3Kax Ha OCSX:

Z. 0
s o it 3
6

3azaui
1. JIBi WomHAH MaoTs pisHARAS 3x ~ 2y + 2 =0 Ta 6x ~ 4y + 223 = 0. FscysaTH s3aeMHe pos-
MIICHHA UHX MAIOMAH.

* Hopwabii sexropn wex niommn 1 {3;-2:1} 1a n3 {6:~4;2] Konineapui. Omke, nani
nomIK napaensii. BiAowizn: woui napaensis. *

2. 3anucaTh PIBHAHNA MIOUMAY, 10 NPOXOIHTE Yepes KiHellb BeKTopa (JA‘ 3

3} i mepnemu-
KYJISpHA J10 HLOTO.

* Jlana nomuna Mac HopMastbiwit nexrop OA i npoxouHTs uepes Touky 4 (1; ~2; 3). Oke, pona
Mae pisuaung 1(x ~ 1) + (-2)( + 2) + 3(z —3) = 0, abo x — 2y + 3z~ 14 = 0. Bixmosine: x - 2y + 3z~
~14=0.%

3. Inomwsa Mac pismsims Sy -2y + 4z +2 = 0. 3ualiTn AOBKMHR BiApiaKis, AKi AaHa MOUAHA
BUTHHEAC HA OCAX KOOPIHHAT,

* Jlama WIOMMHA MAE TAKE PIBHAHIS Y BIAPIIKAX HA OCAX:

3pizcn BraKo, o A (~0,4; 0; 0) — TouKa nepeTHiy AanOT INIOMKHK 3 Biccio Ox, B (0; 1; 0) — 3 piccio
Oy, C (0; 0, -0,5) — 3 siccio Oz. OTxe, myKani A0BKHHK AOpiBHIOOTS 2/5, 1 Ta 1/2. Bianosins: 2/5;
112
4. 3uaitTh pincraiih i Toukn A (Xo) Yo Z0) 10 IIONKHH 3 piBHsHIAM AX + By + Cz + D
* Hexait AK — ncpnemulwmp npoesiennit 3 ToNKkH A 110 NAHOT MAOWMHH. OTHK 4](7

myxana pizcrams, K (x;

AR ={x=x, 3 3= 0 ;770 }, 7 — HOpMATBHHI BeKTOP AaHOT

nnomunn, n{d; B;C}. Bextopn 7 i dK Konineaphi, oke, [n-AK|=|n|-|AKk|, svimxu 4K =

|A(x—x,, )+B(3=20)+C(2-2, )|

vA*+B*+C?

Ockimikn K e, To

|dxq +8y, +Cz, +D)

Jaripic?




[image: image73.jpg]5. Jlawo: @ {13213}, b {2:4:1). Inadtn(2a~35 Y a+25)
6. Jlao nepum tpaxymka A (2: 3: ~1). B (3 2: 2, C (1; 0; ~4;), Inatire xocwnye xyra A

7. Buabiri OAMMH NI BEKTOP, HATPAMICHH NPOTHIERHO 20 BeKTOpa a {3;~2; 1},

8. JaHeaTH PiBUSILA WIOMMIN, AKn TIDONOATS Wepes MIONATOK KOOPAMHAT i Mac HopMwtbHH be-
xrop n {2;-3;1}.

9. 3l TH OB HIH BUADITKIB, Sk BUTHIAE Ha KOOPHATHIX OCRX TTOHHa 3 — Ty + 22 = 4,

10. Jlano o A (3: ~2; 4) Ta B (2; 2; ~1). JanHcaTH piBSHAR IIOMHIIK, K8 TepIEHIKYIpHA
70 iapiska AB i s Horo Hasmin.

11, T BiACTaMs MiK NAPAIETUMH TIOUHAMH, AKi NAIOTS pibuais x — y + 3z~ 1= 0 1
Rr-2p+6z+3=0,

12. Falfi BIACTAHS DI NOUATKY KOOPHHAT 20 LIOIHHH 3 PiBHANIIN Gy = + 4 = 0.

13. 3ammcaTi PIBRSHIS IIOWHAH, AKa NPOXOATH Wepes Toukk A (3; 0; -2), B(2; 1; 1) ta
C(1;-4,2).

14. 3uaifTy TOWKH MepeTHIY TpAMOT /3 KOOpMHATIHMH TIOIHAMY, FKILO { — HepeTH MIOLH 3
piusum

3x-p-z+2=0,x+4y-z-2=0.

Bianoniai 10 Brpan \

gu.i’-;i,z. ;’|a—b|.3. ateb.4.ala, a|p.5 MV |u.6.b | a6ob neporumsc

.8, a )b . 19, paniun it TPRKYTHUK, KBAAPAT, ALK IECTHKYTHYK.

by

12, _ab
Jnt+n? Ja® +b?
b
14, an:cnst, 1500 |, wesin?tE 16, arosinyfsin® y+sin?p . 17, i
3 a a sina

18. arcsin 2508 20. .mcos(ﬁcvm). 2. msh(ﬂ]. 2. 57
va® +p? d

2 2 2
2. (,” ) +[L] L2
sina)  (sinp in
§4.1. ae(30°:150° )2 a £(30°170°

s 30
a,[sin=—sin—
2 2

cos(w/2)

+2(a+b)Va® +btgy . 11 24%. 12.2
— 1 (a+b)yab
14, b(af»c«h’u’ +e? 7ch-cosu) 15.4) T/umgp 36) ~————— . BHKODHCTATH BACTHBO-
<

2cosp

Ta
§3.5.arec0s025. 8. = 9.a. 10.a/VZ . 11. 13. af3.
Jis J

.24.30°.25. sn:coa%,l& 90°.27. 60° .

3. arseos( 2 -

4. 60°. 3acrocysatu dopmy-

Ay TphOX KocHHyciB. 5. . 6. bsina. 7. lZ?%cM:. 8. 220, 10. 2ab+

?-d*)+4 (07 -d*)(24*-0). 13.11 en
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5. FualiTi BiACTAIL M TIAPATETHAMI TIONAHAMA i B, Mo Sa7ai piBHAHAAMM 33— 2y + 2
Tabx—dy+2z=3,

* Towka O (0; 0: 0) eacws y womni . I pizicrans wizt niommis B 3uaxomuTLes 32 GopMyI0I0,
o BHBesena y satati 4

6-0-4-0+2:0-3] 3
6% +(-4)" +2? Vs6

166 miykasid Sideretin. BigHoBinR }.-

6. 3anucaTH PIBHANHSA NAOMAHH, JKA NPOXOMHTH wepes Touk A; (13 03 2), A2(-1: 13 0) 1a
A3 (0;-1; 1)

SHoxall  n{A;B;C)— nopwammi  secop wommm  Aubds, A4, (-231-2),

A Ay (-1~ 1:-1}. Ockiomin 7 LA, Ay i LA, 4, To MacNo cHcTeny pisnss

oA ~4-B-C=0, :

[:- B350, e {—ZA+E—2C= 0,

swixA =—C,B=0,0mke, n{4;0;- A}, 1A #0

JanHIEMO PIBHSTHI WIOMAN, 1O Mae SaHiiH HOPMATHHHH BEKTOP | IPOXOATS Hepes Ay TOuKy
ArA(x-1)-AE-2)=0a60x-z+1=0.Bianopiapx-z+1=0.*

7. Tpava € fiicto nepeTHy mown 2¢ - + 32 — 1= 0 Ta x — 2y +z - 3 = 0. 3ualiTi TOuKM niepe-
THHY Wic] NPAVION 3 KOOPAHATHHMSH TIOMHHAMH.

* Hexaii 4 (x; y; 0) — TO'Ka TiepeTHHy /1aHoi IPAMOI 3 KOOPAHKATHOIO WIOMIHHOI0 X0y TlizcTas-
13RO B DIBHSIA TIOLLHA = = O, MAEMO CHETEMY SIS

amin x = —1/3, y=~5/3 i 4 (-1/3; ~5/3; 0). SIku0 B (5; 0; 2) — TOUKa NepeTHHY HaHOT PANOT B KOOP-
HHATHOIO TIONIAROI0 XOZ, TO MAEMO CHETEMY

2x+3z=1,
x+z=3,
awiknx =8,z = -5 1B (8 0:-5).
Asaroriuno suaxomamo, o C (0; ~8/5; ~1/5) — TOKA epeTHHy AaHOl IPAMOI 3 KOOPAUHATHOKO
mromumoto yOz. Bimonih: (—1/3:5/3: 0), (8; 0; -5), (0; ~8/5; ~1/5). ¢

Bupasu
1 4), AB {1;7;~3}. Juakita KoopauHaTH TouKH 5.
), B(-1; 3; -5), C (0; 2; 2). Fuabtrn xoopauar Touks D, skuo ABCD —

1. Binomo, mo 4 (2;
2. Jlano Touxn 4 (1;

napasenorpay.
3. Jlano: 4 (23 —4; 3), B (15 2; —4), C (6: 0; 1). 3xaliu nosxumny metianu AABC, nposeienoi 20
ctopoun BC.

4. Jlano: a {230 ~13,2{1:2:0), uatira|a-3b+2¢

1363
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Jeosy
a* sina(1+cosp 2 a*sin* Boos(B/2
19.q) %asiﬂﬂl@; 6 —# 20. %le+3q’u. zL"—B'(—B/——).

cosp sin (3p/2)
2. ﬁ[ﬂ.m’ +b’) .23,
cosa.

3
c1i onuearol Tpanewii. 16, %Q, gg. 17. b,}h’+a‘/4 +a, h’+b7+ab. 18.

4

cosa

ss1 S 2 JPvart .3 fR2<Lir 4 R‘~l(1’—h’) slAJZ. 6.1
® 4 P 4 2°Vz

7. 7430 8 2aresin L 9. M(R+JR‘+H1). 10 WHotg @ g(er2), 11, —J 8%
=

cosasin® @

R

o %(@*\/;)1- 15.9r e 16.7n, 157, 12,

17. gnR’. %nR 18. 727 cos® @19, (v-2) +(y-2)  +(221) =9 .21, |r?

22.25cm.
3

;u.( o3 %a’dg(w/n» 3.64 ow’. 4.Bwoc. S abyd® —a®~b* —2abeosy siny .
G6ad. 7555 . 8 dsnasinpfeos’a-sn'B.  10.2%R. 11 2%RY/\3.

S~

3
B2 I, wladets WSS, 8B g MW
3 4 4 sina 24sin” (a/2)
3 gin? 3
1. 22T g 1680n e, 19. ﬁ_:im(nznn’uy 20, arctg9. 21. L1a®, 22, V2,
3cosy 12 3 12
Tt
4 1 5 467 sin® (n/ 1
2. —aMgy. 24.-v. 257 g 3 26, —abe.
i 3 24 g("/") sin(n/n) 5
27. %ahJM’ -5, 28, %a“ sin® ytgB. 29. 40 kyG. oa. 30. 7,57 ky6. on. 31. % 32 1—27
ra (1=cos(B/2))° (2+cos(B/2 2
3. 2ar! (1-cosa). 34, {ESS(8/2))L 2 R D)) = o (1-cos(8/2))-
3 24sin” (B/2) 2sin’ (P /2)
35,

.%nR’(l—cos(u/Z))v 36, 14dx on® . 37. 8m

s
§7. 1.%[:1"]. z.n*(ﬁn), ket 4.%(5”5). s i

Iy " ab+borca 241g’0

6. %m‘(su,fﬁ), 7.21.8. 1,5c08% asina. 9.3:2,3:2.10. %. 12. %. 14, .:-n(r,r,)”’.
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siny 3 \sin2y 38" hsin® (n/n)
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23. . 24— .25, —tg—1g—. 26.—| Rotg—| tgP/sina. 27. ——ctg’(n/n)x
ML CT Y M e e A

3 1 1
xtg1, %(a ctg(n/n)) [H»Kv). 28. ;r‘clg’u. tg2c tgf. 29,

na’ sin2a
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1. TaGmmu KBaxpaTie ABowAH Wice

Tecamat O
] 2 3 4 s s 7 8 s
1 121 144 169 196 225 256 289 324 361
2 441 484 529 576 625 676 729 784 841
3 961 1024 1089 1156 1225 1296 1369 1444 1521
4 1681 1764 1849 1936 2025 2116 2209 2304 2401
5 2601 2704 2809 2916 3025 3136 3249 3364 3481
6 3721 3844 3969 4096 4225 4356 4489 4624 4761
7 5041 5184 5329 5476 5625 5776 5929 6084 6241
8 6561 6724 6889 7056 7225 7396 7569 7744 7921
9 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

2. Ipocri wicaa, mesnui 3a 1000

2, 3, 5, (A 11, 13, 1% 19, 23, 29,
31, 37, 41, 43, 47, 5 59; 61, 67, 7,
k.3 79, 83, 89, 0 101, 103, 107, 109, 113,

127, 131, 137, 139, 149, 151, 157, 163, 167, 173,
179, 181, 191, 193, 197, 199, 211, 223, 227, 229,
233, 239, 241, 251, 257, 263, 269, 27, 277, 281,
283, 293, 307, 311, 313, 317, 331, 337, 347, 349,
353, 359, 367, 37, 379, 383, 389, 397, 401, 409,
419, 421, 431, 433, 439, 443, 449, 457, 461, 463,
467, 479, 487, 491, 499, 503, 509, 521, 523, 541,
547, 557, 563, 569, 571, 577, 587, 593, 599, 601,
607, 613, 617, 619, 631, 641, 643, 647, 653, 659,
661, 673, 677, 683, 691, 701, 709, n9, 727, 733,
739, 743, 751, 757, 761, 769, 773, 787, 797, 809,
811, 821, 823, 827, 829, 839, 853, 857, 859, 863,
877, 881, 883, 887, 907, 911, 919, 929, 937, 941,
947, 953, 967, 97, 971, 983, 991, 997.

3. akomn apudmeTInas

1. Kowyrausiui: a+b=bta; ab=ba.
2. Aconiaapsii: (a+b)+c=a+(b+c); (ab)e=a(be).
3. JucTprGyTHBHEi: (a+b)c=aa+bc.
4.Jlii apoavm
L E RPN e R U SR
bd b d bd bd bd





[image: image78.jpg]5. TlosHateH st MeBHOT MUOAMIH Wce

MuoAgom wicen 1o, Noawaverms. Hawma
samosomATS YNOBY
a<x<h [a:5] Biapizox (3avien i poMKOK)
a<x<b (a5) Tiirepnas (BiakpHTui nponiskox)
asx<b [a:5) Hanisnikpimai nposixox
a<xsh (a:] Te cave
x>b (b:+0) Tlpowtias uneroBof npamoi
x2b [bi+) Te cave
x<a (~1a) «
x<a (~:a] «
—<x <0 (i 4) Userosa npsma
6. Posn'smamis pisrsn.

1. Jinitte pintomua: @x= by x=2- ipw @ #0; x €@ i a=0, b# 0; x €R mw a=b=0.
a

—btyb? ~4ac

2.Ksanparve pisusnss: ax® +br+c=0; x, =TS mw K24ac xe®@ o
a

b* <dac.
7. Ocrnosui anreBpaiumi TorouocTi
1.|ab|=]al|6]. 6.a* b =(a-b)(a+b).

7.(a+b)’ =a® +3a%b43ab? +5

8(a=b)" =a*-3a%b+3ab> -b’ .
4(a+h) =’ +2ab 46>, 9.0’ +b% =(a+b)(a? ~ab+b? ).

s.(a=b)’ =a*-2ab+b%.  10.4° -5’ =(a=b)(a’ +ab+b?).

1L.a"=b" = (a=b)a"" +a"b..4kab"™ + ™).

8. Dopmy apHdMeTITHOT porpecii
1. 3aramsna gopmysia Gyy=a,+d.
2. opyna 1 -ro wiewa a, =a, +d(n-1).

v, . 1
3. XapaxTepuCTHUHA BAGCTHBICTS a, =;(aH Hap ).

4. opwyna cymn S =zl(a, +a,)n.




[image: image79.jpg]9. dopmyut reomerpirmiol npor peci

1. aransHa dopmyna bui =ty (9#0,6,%0).
2. Gopyyna 71 -0 wieia b, =bg"".
3. XapaxrepHeTiiua pracTaicTs, b2 = by by
b, mp g=1;

4.0 s, =

O NS npu g#1.

” ' . . by
5. QopMy cyMH HecKiH RO CIATHOT FEOMETPHYHOF Tporpecii e
-9
10. Jlesnd cywn

1. l+2+3+,..+n»%n(n+ 1) 2. 14204400 =én(n+lx2n+l)
3142 4n :%n‘(nu)’. 4 143450 42n-1=n".
5.1 434+ {(2n- 1) =—;~n(2n—lx2n+l). 6.1 +3 .20 =1)' =n? (20 -1)

7. l-2+2-3+,..+n(n+1)=-;—n(n+lxn+2)

8.1:2:342:3: 440 n(n+1xn41)=%-(n¢l)(n+2Xﬂ+3)

9 o .
12 23 (-l on

1 1 AN A
123 734 arfne2) 4 Znefped)
sl

(1-%)°

11. Cepenii BEmIBONL (4.0, ....d, — AOKATHI 4Hcaa)

10.

1Lx+2x% +3x +.. 4

— cepeae apidmeTHIHe.

— CepezHe reOMeTpHHIE.

-
1
+..4—|  — cepemie rapmoiue.
a ay a,

4 K = [ 1o} +a3+..+a7) —ospeme xmaparwie.
n

Mators wictie Hepipsocri // SGSASK.
PiBHOCTI J10CATaIOTHCA JAINE IPH =





[image: image80.jpg]12. Jlesnd Bakmmi nepisnocti
1. Hepianicts Bepuysni (1+a)" 21+na (1+a20).

2 Hepissicrs Kowi— (a, +ay+..40,) 2 farara, (a20)
i

3. Hepisnicts, Komi-Bywsixocskoro
(@b +asbt. +ap,)' < (af +ai+.al)s +b34.4])

4. Hepisnicts Henepa 2<(l+l) <3.
n

5. sinx<x <tgr, xe( 0 ;)

6 [l=l-Dl slx+1s]]+1y)

13. Ocnonni BaacTHROCT] NorapHym

1.1og, (ab)=log. a+log. b. 3 log__(%) =log,a-log,b.
3.log,a' =tlog,a (a>0,b>0,:>0,2%1) 4 log,b=28:0 (a=1)
log. a
5. =b (a%1La>0,6>0) 6.log, a" =n.
14, Jles pazmimi rpaui
4 . ;
Llim == =1. 24lim(l+1] =ex2,718. 3. lim(1+x)7 =e
= x o\ A =
5 1 In(1+x
4.]1,1,(”— s.“m_(_)
aol o x =0 x
a
7. lim Ina.
B

15. Jaramia cxema xocsimienns dymagy

L. OGact, BHaHasenis. Beprukaibiii acaurmory
2. Mapicts, (Henapuict).

3. Mepioguusicrs.

4. Kopeni Ta snaky.

5. MOHOTOHHICTS Ta eKCTpeMYMH.

6. Onykicts, (yruytic).

7. Topu3OHTATbH Ta MOXH.Ii acHMITTOTH,

16. Baacrinocti noxiamoi

1(utv) =u'tv'. 2,(:4‘\1)v wvve




[image: image81.jpg]17. Pimnmow xorrmoi y—y, =1 (x, )(x =%, ).

18. 3uci TpITOHOMETp X Byt
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19. Juariernts TPIrOHOMETpINIIX Byl nemaX KyTiD

Oyt Tuneprs L meps
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20, Dopaymi smexersis

Dy Apryvein o
- = wa o = EN Ta
*a 2ia e Xia
sing | cosa cos sina. “sina | —cosa | —cosa sin ot
cos @ sinat —sina | —osa | —cosa ~sina sine | cosa
g dga —aga -tga tgo dga —dtga -ga
g g —iga | -cga daga g g ~daga

21. Ocnonyi eniaimiomersist TPHT oHOMETDI

sin’ o+ cos” o

2 2 coset 1
I+tg%a=——=sec’e; ctga=——=—oy
cos® o sing 1go
3 > 1 1
1+cigla = ——=cosec’w: seca=—;  cosecor=—r.
sin*a cosa sina





[image: image82.jpg]22. Tlapnicts (enapuicts) TpurouoMerpirx dyrmait
sinf-x)=—sinx,  cof-x)=cosx:
ctgf-x)=—ctpx.

ctg(~x) =—otgx.
@yukuia y = cosx Mapha, a pynkiii y = sinx. y = (gx.

= ctgx nenapui
23. Nepiomraicrs

ymKtii y = sin x, y = €05 x MaIOTs tiepio 27, a dyHKIiT y = 1g.x, y = clg x MatoTH mepion T
sin(x+2mn) =sinx;  cos(x+27n) = cos x;
tg(rtan) = tgx

ctg(x+rn) = ctgx; neZ.
24. Teopesu fojanais

sin(a+B) = sinacosfeosasin;  sin(o-B) = sinccosfi-cosausingl;

cos(o+B) = cosucosP-sinaisin; cos(o~p) = cosucosPsinasing;
1 tgo—tgf

B oy

T THtgatgp
25, Dymcul spanny seyrin

sin 200= 2sina cosct; 008 200 = cos’o—sinter;

2
-1
2 cgta=280L
I-tg% 2etga
sindo=3sina~dsin’ 0. cosda=4cos’~Icosa
26. Dy nosomnmIoro Kyra

+ %(1—0.“)-. cosd =i

T = /2 {1 cosa);

- 1-cosa

@ _1-cosa _ sino
8= =

sina I+cosa 1+cosa”
“gg sina _ 1+cos 4 [LHeosa
2 l-cosa  sine 1-coset
27. Vuisepeamua nineranosia
o 2o « 1o
2> 1-g? 2 215 1-1g* %
sina=—2—; cosg= 2 ga-—2l = 2
1+1g ng’% 1—|[;'7 g

28. @opmy.m neperBoperis 100y TKY hycii B cymy
sinccos = (sn(c 4 )+ sine~ )}

sinasing = cos{x =) -cosa 4 ).

cxsasep= o) o=}




[image: image83.jpg]29, Dopuym snEKeNIS CTeneHs

e ) 1
sm’a:z(l—coﬂa), m’u:;(l-fcmla},
sin' o= L(3sina-sinday  cos'a= 2 (3eosa +sos3a)

30. dopyymi neperopernist cywit dymatit B 106yTOK

oo Al s IS TR N L LS
2 2 2
wsa+coaﬂ=2cosa;ﬂ‘ws cosa—cnsﬂ:Zsin“+ﬁsinp;a;
cos(a- sin(Bo
tgattgh = sia(e B), g +etgh = o 5 ) ctgatetgh= ,( 5 )
cosac cosausinp sinosinp

31. Jlesud wacto maaman dopmyt

. 2 o ; b
asina+beosa=va® +b* sin(a+9), ze sing 3
f aesh Ja +B
Shsel o

sinavcosa:Jis;n(a-%)pﬁm[u%); sin}u=4sinuxi|\(—;—a)sin(§+a

costa=dcosacos( E-aJeos( 24 ); w3a=1gug( 2-a )i Zva).

32, Jlesu MaseIni 00 PHEIEX TPHIOHOMET PIsTHIX byvicui

arcsin0=0; arcsind =% aresin L2
2 6 z
arcsinl =%, arcsin(- a)=—arcsina; arccos(=1)=1; uccm[ =

3
2

el
2

3 0{ 1) 2
arccos) - = |=="; arccoq - —|==2;
o{ ] 4 2) 3

arctg(~a)=—arctga, arccigl =—;

amsf=§; arcetg(-a) = n - arcetg a.




[image: image84.jpg]33. Haiinpocriusl purosomerpirni pinimut

Pinnsiais Muominm pos’ soin Inavenna o
Lo x=(=1)" aresina + xn lals1
cosx=a x = arccos a + 2mn lals1
gx=a x= arctga+nn aeR
dgx=a arcclg a + an aeR
sinx=0
sinx =1
sinx =-1
cosx=0

35. Ta6mnt inrerpasin
e
L [xtdx="—stc, a#-l
a+l
dx
2. f—=hlx+c
[,
3. feosxdx =sinx +c.

4. fsinxdc = —cosx+c.

8. fe'de=c'+c.

9. fldx=x+c.





[image: image85.jpg]36. Merpiuni criiBBITHOMIENH S B IPSMOKYTHOMY TPHIY THIKY
(a, b — xaters, ¢ — rinoreysa)

=cosB=sind; =cosA=sinB;

=tgd=cgB; —=tgB=ctgd;

oln 88
Sl oo

c*=a’+b?.

37, Merpireini cniBBiITHOWIEHHS B ZOBLILHOMY TPIKYTHIKY
(a. b, ¢ — cropor; A, B, C — Kym TpiKyTiiKa)

a b c
1. Teopema cumyci =i2 arf _op
= sind sinB  sinC
2. Teopema KocHHYCiB a? =b? ¢ ~2bccos A.

38. Dopmy.m o

1. Tlnotia TpukyrHika (4, B, C— KyTH; . b, ¢ — CTOpOuH; h — BHCOTE; p — RiBEpHMETD: 7 i
R— pajliycH BITHCAHOTO | OMKCAHOTO Ki)

s=dan,: s=ltabeine; 5=pr; 5222,
5 2 iR
S=yp(p-a)( §=2R? sinAsin BsinC
2. Thnoma napasienorpasa (a, b — CTOPONH, @ — Ky Misk 1K)

§=absing.
3. [Lioima A0BiBHOR HOTHPHKYTHAKA (dycs — JUArORAT, G— KyT Mk HHMH)
1
S=—dd,sina.
24192

4. TLowa Tpanenii (a, b — ocuoss, h — Bucora Tpanen)

1
7(a¢h)h.
5. Tlz01a MPABKIEHOTO 7 - KYTHHKA (@ — CTOPOHA 71 - KyTHHKA)
5=Ltnatetg L
4 n

39. Jleni popyiymt TpHIyTInTE
1. Dopaiyna Kockiycin
a=boosC+c-cosB, b=acosC+c-cosd, c=acosB+beosA.

4_ [(p=)(p=c)

3gt= (00 0

2 p(p-a)

4.r= 4Rsinisin£si||£:
O e

L
S
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5. Rmeoidl

as 2h,
et :
7

7. h, =csinB = bsinC.

o2 2k [20)

* b+e 2 b+c be

40. Hepinnoeri B TpuiyTimy
1.a+b>c¢ (HepiBHICTS TPHKYTHHKR).
2.sind +sin B >sinC.
3.V TPHKYTHHKY TIpOTH GO CTOPONH ACKHTE GLTLIIHH KyT.
1 1 1
am, <7(b”)' my, <?(n+c), m, <E(a +b).

S.1Sp<m, +m, +m, <2p
6.2 % R. PipHicT J0CATAETLCA THILE B PIBHOCTOPOHHBOMY TPHKYTHHKY.
(.

7 sin%smgsm75§ 8 6J3r<a+b+c<I3R.

3

]

9.sind +sinB+sinC < 10, cos A +cos B+cosC < 1,5,

2
11 tgA+1gB+1gC23Y3. 12. clgd +cighB +teC2 3.

41. OcoBmmi ToMKI B TPIKYTHHIY

1. Touxa nepersiy Meian (Nerrpoin).
2. Touka neperuny GiceKTpHe (IIICHTP) — IEHTD BIHEANOTO Koma.

3. TouKka MiepeTHHY Cepe;TAHNHX NEpIIEH/IKYLIPiN CTOpiH (EHTp ONHCANOTO Kona),
4. Touka niepeTitiy PAMHX, 10 NCTTh RHCOTH TPHKYTHIKA (OPTOLHTP).

42. Pinnsuos npsiol

ax+by=e

43. Pisnsmimn nionpmm

ax+bytez=d
44. Pinnsmais o 3 uewpost (a; b) i paiycon R
(x-a)® +(y-b)

45. Pisssnmisn ceph 3 uertpom (a3 b ¢) i pariycom R
(x-a)* +(y=b)" +(=-





[image: image87.jpg]47. Tstoul noBepX oM reoMeTpIINX Tit

1. Tlioia rioBepXi mpH3s
§= 8,425, , aie S;— wioua Giumoi nopepxiti; S, — NIOMA OCHOBH TPHINE.
Sg=Pyb, A P, — NepHMETp NepeHIHKYIDHOTO Mepepisy; b — Gitie peGpo.
So=PH. fie P,— IePAMETp 0cHOBH: F — BHCOTA IPAMOT IPHIMH,

2. Tloma nosepxi nipavizn
§=8,+S;. ae S, — ftoma ocuoBH; Sy — 1wioma Gikol noBCpxIi.

1 - n ok )
Sy == Ad, 26 A~ heNS, d — CTOPONA OCHOBH IPBHILIGT 7AYTO! TipaNiA.

S,:n-%b’sinn;m b — Giume popo; o — TOCKMH kyT TPH  BpNNHi OpaBILHOY

rxymiol nipavian

Sty = -
§= (e Givai rpaKi YTROPIOIOTS 3 MTOWHHOIO KT 1),
cosa

3. Tlotia nopepxHi waiRzIpa

S ZxR(R+H), Sg=2nRH, ne R — paziyc ocrosu; H — pucora uuninnpa.
4. Tlnoma nosepxHi Kokyca

S=nR(R+1), §,
5. Tlnousa nosepxi spizaoro koRyea

ARI, e R— paziye ocuous; | — Taipha Kowyea.

§= u(R1+r1+R’ +r%). Sg=n(R+r)l ne R a r — paziycn ocuos; | — Taipha spisaroro

Konyea,
6. Tloma nionepi Kyt
S§=4nR?, ne R — paniyc kyni.

48. Dopyymi oF cviin
1. 06'ext npwani ( S, — o ocionw, H — BhcoTa)
V=SH.

2. O6'em nipamiaa( S, - nioma ocHosy; H — prcota)

3. 06'em spisanoi nipavizn ( S, S, — nowmi octos, H — sncora)

V= %H(S, +5,5; +8, ]
4,06'ew winzpa (R — paziye ocuon; H — picota)
V=aR’H.
5. O"ent konyea (R— pagiye oction; f — Bucora)
: 1

3
6. 06em 3pisanoro Kouyea ( R, , R, — pajtiycu ocuos; H — pucora)

nRH.

nH (R} +R,R; +R} ).
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49. Koop/mmiaTst 72 Bexropi Ha nuiounn (;(x. )b (22 ))
Latb=c(x 5,0y ty, ) 2ka=c(ke iy, ).
3.ab=x,x; + 3,3 =|a]{b|eose (p— xyrwik nexropan a6 ).

50. Koopwmiat i Becropn anﬂnpi(;(.\'l TP

1 atb=c(x tx,;

3. ab=xx; +3,¥2 42,2 =|a] [b|cose.
1. Dopwymt fesmanx Biseraneil

1. Bincraus vi rousi A (x, ¥y ) A0 npsvor ax + by = ¢ pelZetod

Vo +0?

+ by, +¢2zy—d|
2. Bicraus b2 roukit A (2, Y %) 20 Mo ax + by ez =d =1l 2T

o+ b 4.

52, Kyr wbst wescropa 64 b

ab
cosp=——r.
[al{el
53. Jlesnci MaTeMaTH I TOIHACHHS
= ropismioe lim rpansun
#  Hejopinmioc I inrerpan
= HabawKeno fopiBHIOE »' noxiaua
> Gimwe (15> 2) || napaseasio
< venme(3<7) L nepnenauKyspHo
2 Gimme aGo nopipmioe (32 3,3 2 0) € HanekHts (A€ @)
< wenwe a6o topintioe (2 < 2,2 <9) < nanexums (ac )
|| moayms uncna U o6 eauanms
1/— KOpiHb n-T0 cTenens (n € N) N neperun
log, Aorapuchm npK ocHoRi A pakyrHHK
lg  sorapum accamxomuii (= = 10) @ OpOKIA MHOKHHA
In  norapudm natypansumii (z = €) %  TpOLEHT (BifCOTOK)



